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MEMORANDUM  FOR  ASSISTANT  SECRETARY  OF  DEFENSE  (PROGRAM  ANALYSIS 

AND  EVALUATION) 

ASSISTANT  SECRETARY  OF  THE  ARMY  (FINANCIAL 
MANAGEMENT) 

ASSISTANT  SECRETARY  OF  THE  NAVY  (FINANCIAL 
MANAGEMENT) 

ASSISTANT  SECRETARY  OF  THE  AIR  FORCE  (FINANCIAL 
MANAGEMENT  AND  COMPTROLLER) 

DIRECTOR,  DEFENSE  LOGISTICS  AGENCY 

SUBJECT;  Report  on  the  Audit  of  Suppression  Systems  for  the 

AH-1  Helicopter  and  OV-1  Aircraft,  and  the  AN/ALQ-144 
Jammer  for  Helicopters  (Report  No.  91-099) 


We  are  providing  this  final  report  for  your  information  and 
use.  Comments  on  a  draft  of  this  report  were  considered  in 
preparing  the  final  report.  We  performed  the  audit  from  January 
through  August  1990  in  response  to  a  DoD  Hotline  complaint. 

Defensive  infrared  countermeasures  systems  were  not  always 
effectively  employed  to  protect  combat  and  combat  support 
helicopters.  The  Army  did  not  always  install  missile  detection 
systems,  and  the  Navy  and  Marine  Corps  did  not  install  infrared 
suppression  systems  or  upgrade  existing  infrared  jammers.  The 
AN/ALQ-144  Infrared  Jammer  experienced  premature  bearing  failures 
because  of  protracted  periods  of  jammer  disuse  and  the  failure  of 
unit  personnel  to  adhere  to  recommended  operation  and  maintenance 
procedures.  Army  military  intelligence  unit  commanders  did  not 
install  the  Louvered  Scarfed  Shroud  Suppression  system  on  the 
OV-1  Mohawk  aircraft  because  of  concerns  stemming  from 
suppression  system  induced  buffeting,  or  aircraft  vibration.  On 
November  2,  1990,  we  issued  Quick-Reaction  Report  No.  91-008, 
which  focused  on  a  pending  improper  payment  to  a  contractor  for  a 
$5  million  share  in  savings  stemming  from  a  value  engineering 
change  proposal. 

DoD  Directive  7650.3  requires  that  all  audit  recommendations 
be  resolved  promptly.  Therefore,  the  Assistant  Secretary  of  the 
Army  (Financial  Management),  the  Assistant  Secretary  of  the  Navy 
(Financial  Management),  and  the  Assistant  Secretary  of  the  Air 
Force  (Financial  Management  and  Comptroller)  must  provide  final 
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comments  on  the  unresolved  recommendations  by  August  14,  1991. 

See  the  "Status  of  Recommendations"  section  at  the  end  of  each 
finding  for  the  unresolved  recommendations  and  specific 
requirements  for  your  comments. 

The  courtesies  extended  to  the  audit  staff  are 
appreciated.  If  you  have  any  questions  on  this  audit,  please 
contact  Mr.  Thomas  Corkhill  at  (703)  614-1416  (DSN  224-1416). 
Copies  of  this  report  are  being  provided  to  the  activities  listed 
in  Appendix  E. 


Assistant  Inspector  General 
for  Auditing 


Enclosure 

cc: 

Secretary  of  the  Army 
Secretary  of  the  Navy 
Secretary  of  the  Air  Force 


Office  of  the  Inspector  General 


AUDIT  REPORT  NO.  91-099  JUNE  18,  1991 

(Project  No.  OAL-8004) 

ACQUISITION  OF  SUPPRESSION  SYSTEMS  FOR  THE  AH-1  HELICOPTER 
AND  OV-1  AIRCRAFT,  AND  THE  AN/ALQ-144  INFRARED  JAMMER 

FOR  HELICOPTERS 

EXECUTIVE  SUMMARY 


Introduction.  Defensive  infrared  countermeasures  systems  are 
integral  to  the  survival  of  combat  and  combat  support  aircraft  in 
the  modern  battlefield  environment.  DoD  studies  have  concluded 
that  90  percent  of  the  aircraft  losses  resulting  from  hostile 
fire  from  1975  through  1985  were  attributable  to  infrared  seeking 
missiles.  A  number  of  countermeasures  systems  exist  that  combine 
to  reduce  the  vulnerability  of  aircraft  to  threats  stemming  from 
weapon  systems  that  use  infrared  guidance  technology. 
Suppression  systems,  jammers,  and  missile  detection  systems  are 
complementary  countermeasures  systems  and  are  important  to  ensure 
optimal  protection  of  aircraft  from  the  infrared  seeking  threat. 

Objectives.  The  overall  audit  objective  was  to  evaluate  the 
design  adequacy  of  the  Hot  Metal  Plus  Plume  Suppression  system 
for  the  AH-1  Cobra  helicopter,  the  Louvered  Scarfed  Shroud 
Suppression  system  for  the  OV-1  Mohawk  aircraft,  and  the  AN/ALQ- 
144  Infrared  Jammer  for  a  variety  of  lift  helicopters.  Also,  we 
evaluated  the  adequacy  and  sufficiency  of  internal  controls 
related  to  the  three  systems. 

Audit  Results.  Our  audit  disclosed  four  reportable  conditions. 

o  Defensive  countermeasures  systems  were  not  always 
effectively  employed  to  protect  combat  and  combat  support 
helicopters.  As  a  result,  the  helicopters  were  vulnerable  to  the 
infrared  seeking  threat  (Finding  A). 

o  The  AN/ALQ-144  Infrared  Jammer  experienced  premature 
bearing  failures.  As  a  result,  the  Jammer's  reliability  was 
severely  degraded,  which  increased  aircraft  vulnerability  to 
infrared  seeking  threats  and  reduced  the  probability  of  mission 
success  (Finding  B). 

o  Army  military  intelligence  unit  commanders  did  not 
install  the  Louvered  Scarfed  Shroud  Suppression  system  on  the 
OV-1  Mohawk  aircraft.  As  a  result,  the  aircraft  were  vulnerable 
to  infrared  seeking  threats  (Finding  C). 
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o  On  November  2,  1990/  we  issued  Quick-Reaction  Report 
No.  91-008,  "Contracting  Procedures  for  the  Hot  Metal  Plus  Plume 
Suppression  System  Used  on  the  AH-1  Helicopter."  That  report  is 
discussed  in  the  "Other  Matters  of  Interest"  section  of  Part  I. 

Internal  Controls.  We  identified  an  internal  control  weakness 
regarding  the  failure  of  unit  personnel  to  adhere  to  established 
operation  and  maintenance  procedures.  This  weakness  is  discussed 
in  Finding  B.  Our  review  of  the  internal  controls  is  discussed 
in  Part  I. 

Potential  Benefits  of  Audit.  The  principal  benefits  that  will  be 
realized  from  the  audit  are  improvements  in  the  protection  of 
aircraft  from  the  current  infrared  seeking  threat.  Also, 
undeterminable  monetary  benefits  will  be  realized  from  improved 
operation  and  maintenance  procedures  of  the  AN/ALQ-144  Infrared 
Jammer.  These  monetary  benefits  are  discussed  in  Appendix  C. 

Summary  of  Recommendations.  We  recommended  enhancement  of  the 
defensive  countermeasures  capability,  institution  of  procedural 
controls,  and  revision  of  the  training  program. 

Management  Comments.  The  Army  and  Navy  were  generally  responsive 
to  the  recommendations,  but  additional  data  were  required.  The 
Air  Force  did  not  reply  to  the  draft  report.  The  Army  concurred 
with  two  recommendations  and  nonconcurred  with  two  other 
recommendations.  We  requested  additional  comments  from  the  Army 
on  recommendations  in  Findings  A  and  C.  The  Navy  concurred  with 
two  recommendations  and  nonconcurred  with  two  other 
recommendations.  We  have  requested  additional  comments  from 
the  Navy  on  the  recommendations  in  Findings  A  and  B.  We 
requested  that  the  Air  Force  provide  comments  on  recommendations 
in  Finding  B.  The  complete  texts  of  Army  and  Navy  comments  are 
in  Part  IV  of  the  report. 
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PART  I  -  INTRODUCTION 


Background 

Defensive  infrared  countermeasures  systems  are  integral  to  the 
survival  of  combat  and  combat  support  aircraft  in  the  modern 
battlefield  environment.  These  countermeasures  systems  protect 
aircraft  from  weapon  systems  that  use  infrared  technology.  These 
systems  are  collectively  referred  to  as  the  infrared 
countermeasures  suite.  Two  of  the  infrared  countermeasures 
systems  used  on  Army  aircraft  are  the  Hot  Metal  Plus  Plume 
Suppression  system,  which  is  installed  on  the  AH-1  Cobra 
helicopter,  and  the  Louvered  Scarfed  Shroud  Suppression  system, 
which  is  installed  on  the  twin  engine  OV-1  Mohawk  fixed  wing 
aircraft.  These  systems  increase  aircraft  survivability  by 
reducing  the  opportunity  for  an  infrared  seeking  threat  system  to 
acquire,  lock  onto,  track,  and  destroy  the  aircraft. 

The  suppression  systems  reduce  the  aircraft's  heat  signature  by 
recirculating  hot  engine  exhaust  gases  within  the  suppressor  core 
and  mixing  the  heated  gases  with  ambient  air  before  discharging 
the  exhaust  into  the  atmosphere.  The  suppression  systems  are 
similar  to  a  muffler  in  an  automobile's  exhaust  system.  "The 
suppressed  exhaust  reduces  the  aircraft's  heat  signature,  which 
in  turn  reduces  the  target  acquisition  range  and  angle  of  heat 
sensitive  infrared  sensors  used  to  guide  the  missile  to  the 
aircraft's  heat  source.  Although  other  countermeasures  systems 
exist,  the  suppression  systems  on  many  aircraft  are  the  backbone 
of  the  countermeasures  systems  because  they  make  it  possible  for 
the  other  active  infrared  countermeasures  systems  to  function 
more  effectively. 

The  AN/ALQ-144  Infrared  Jammer  is  an  active,  electromechanical, 
infrared  countermeasures  system  that  is  used  on  a  variety  of 
Service  helicopters.  The  Infrared  Jammer  is  an  omnidirectional, 
continuously  operating,  signal  generating  transmitter  that  mounts 
on  the  helicopter  airframe.  The  Infrared  Jammer  emits  spurious 
and  erroneous  signals  to  confuse  the  infrared  seeking  threat 
systems.  The  effectiveness  of  the  Infrared  Jammer  depends  on  its 
ability  to  overload  the  threat  system's  infrared  sensors  or 
generate  conflicting  signals  of  sufficient  frequency  and 
magnitude  to  inject  erroneous  guidance  commands  into  the  threat's 
guidance  system. 

Missile  detection  is  another  important  countermeasures  system 
that  activates  decoys,  such  as  chaff  or  flares,  and  alerts  pilots 
of  an  approaching  missile.  The  warning  may  also  give  the  pilot 
the  opportunity  to  initiate  evasive  action. 
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Objectives 

The  overall  audit  objective  was  to  evaluate  the  design  adequacy 
of  the  Hot  Metal  Plus  Plume  Suppression  system  for  the  AH-1  Cobra 
helicopter,  the  Louvered  Scarfed  Shroud  Suppression  system  for 
the  OV-1  Mohawk  aircraft,  and  the  AN/ALQ-144  Infrared  Jammer  for 
various  Service  helicopters.  Also,  our  objective  included 
determining  the  validity  of  statements  contained  in  four  Hotline 
complaints  and  whether  any  of  the  allegations  warranted  further 
management  attention.  On  November  16,  1990,  we  issued  a  Hotline 
completion  report  that  focused  on  the  21  allegations  identified 
in  the  4  complaints.  Our  Hotline  completion  report  is  summarized 
in  Appendix  A. 

Specifically,  we  evaluated  various  aspects  of  the  Suppression 
systems  and  the  Infrared  Jammer  including: 

o  system  design  (all  three  systems); 

o  threat  compared  to  system  requirements  (AN/ALQ-144 
Infrared  Jammer); 

o  reliability,  availability,  and  maintainability  (all 
three  systems); 

o  contract  procedures  (Hot  Metal  Plus  Plume  Suppression 
system  and  AN/ALQ-144  Infrared  Jammer);  and 

o  stock  management  (Hot  Metal  Plus  Plume  Suppression 
system) . 

Our  audit  disclosed  four  reportable  conditions.  Three  of  these 
are  described  in  Part  II  of  this  report.  The  fourth  condition 
was  reported  in  Quick-Reaction  Report  No.  91-008,  "Contracting 
'  Procedures  for  the  Hot  Metal  Plus  Plume  Suppression  System  Used 
on  the  AH-1  Helicopter."  Other  observations  and  conclusions  are 
summarized  in  Appendix  B. 

Scope 

This  program  audit  was  conducted  from  January  through 
August  1990  and  included  a  review  of  records  and  supporting 
information  dating  primarily  from  1982  through  1990.  We 
interviewed  cognizant  Government  and  contractor  personnel  and 
personnel  involved  in  the  management,  maintenance,  acquisition, 
operation,  testing,  and  support  of  the  Hot  Metal  Plus  Plume 
Suppression  system,  the  Louvered  Scarfed  Shroud  Suppression 
system,  and  the  AN/ALQ-144  Infrared  Jammer.  The  audit  was  made 
in  accordance  with  auditing  standards  issued  by  the  Comptroller 
General  of  the  United  States,  as  implemented  by  the  Inspector 
General,  DoD,  and  accordingly  included  such  tests  of  internal 
controls  as  were  deemed  necessary.  A  list  of  the  activities 
visited  or  contacted  is  in  Appendix  D. 
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Internal  Controls 


We  evaluated  internal  control  procedures  related  to  the 
management  of  the  Hot  Metal.  Plus  Plume  Suppression  system,  the 
Louvered  Scarfed  Shroud  Suppression  system,  and  the  AN/ALQ-144 
Infrared  Jammer.  In  assessing  the  internal  controls,  we 
evaluated  internal  control  techniques,  such  as  management  plans, 
written  policies  and  procedures,  and  management  initiated 
reviews.  The  audit  identified  material  internal  control 
weaknesses  as  defined  by  Public  Law  97-255,  Office  of  Management 
and  Budget  Circular  A-123,  and  DoD  Directive  5010.38.  Controls 
were  not  effective  to  ensure  that  the  operation  and  maintenance 
procedures  for  the  AN/ALQ-144  Infrared  Jammer  were  being 
followed.  Recommendations  B.l,  and  B.2.  in  this  report,  if 
implemented,  will  correct  the  weaknesses.  We  could  not  determine 
the  monetary  benefits  to  be  realized  by  implementing 
Recommendations  B.l.  and  B.2.  The  monetary  benefits  were  not 
readily  identifiable  because  the  Infrared  Jammer  had  not  been 
sufficiently  used  to  establish  an  accurate  reliability 
baseline.  A  copy  of  this  report  will  be  provided  to  the  senior 
officials  responsible  for  internal  controls  within  each  of  the 
Military  Departments. 

Prior  Audit  Coverage 


There  have  not  been  any  prior  audits  of  the  Hot  Metal  Plus  Plume 
Suppression  system,  the  Louvered  Scarfed  Shroud  Suppression 
system,  or  the  AN/ALQ-144  Infrared  Jammer  in  the  last  5  years. 
However,  there  were  inquiries  and  reviews  conducted  that 
pertained  to  specific  aspects  of  the  three  systems. 

Army  Inspector  General  inquiries.  There  have  been 
four  Hotline  complaints  concerning  the  Hot  Metal  Plus  Plume 
Suppression  system  and  AN/ALQ-144  Infrared  Jammer.  The  DoD 
Hotline  referred  these  complaints  to  the  Army  Inspector  General 
for  inquiry.  The  complaints  were  received  between  December  1988 
and  December  1989,  and  the  Army  examining  officials  found  that 
all  the  allegations  were  unsubstantiated.  The  same  allegations 
were  reviewed  again  in  conjunction  with  this  audit  and  found  to 
be  unsubstantiated.  The  results  of  our  review  are  contained  in 
Appendix  A. 

Army  Materiel  Command  review.  In  April  1989,  an  Army 
Materiel  Command  review  team  conducted  an  independent  review  of 
the  sole  source  acquisition  of  the  AN/ALQ-144A  Infrared  Jammer. 
The  results  of  the  review  reaffirmed  the  Communications- 
Electronics  Command's  acquisition  strategy.  In  April  1989,  the 
Army  Materiel  Command  issued  a  memorandum  to  the  Under  Secretary 
of  the  Army,  which  concluded  that  the  planned  sole  source 
acquisition  of  the  AN/ALQ-144A  Infrared  Jammer  was  proper  and  in 
the  Army's  best  interest. 
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General  Accounting  Office  protest.  On  June  16,  1989,  the 
General  Accounting  Office  issued  a  decision  denying  a  protest  of 
the  proposed  award  of  the  sole  source  AN/ALQ-144A  Infrared  Jammer 
contract.  The  General  Accounting  Office  held  that  the  award  was 
valid  and  appropriate  because  only  a  prototype  of  the  AN/ALQ-144A 
had  been  developed  and  delivered,  development  was  not  complete, 
drawings  suitable  for  manufacture  were  not  available,  and  the 
protesting  contractor  was  not  a  viable  additional  contractor. 

Other  Matters  of  Interest 

On  November  2,  1990,  we  issued  Quick-Reaction  Report  No.  91-008, 
which  focused  on  a  pending  improper  payment  to  a  contractor  for  a 
$5  million  share  in  savings  stemming  from  a  value  engineering 
change  proposal.  We  concluded  that  the  payment  would  have  been 
improper  because  the  Army  had  already  paid  for  the  development  of 
the  changes.  The  Army  agreed  with  our  recommendation  and 
implemented  the  appropriate  corrective  action. 
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PART  II  -  FINDINGS  AND  RECOMBIENDATIONS 


FINDING  A.  THREAT  COMPARED  TO  SYSTEM  REQDIREMENTS 

Defensive  infrared  countermeasures  systems  were  not  always 
effectively  employed  to  protect  combat  and  combat  support 
helicopters.  This  occurred  because  the  Army  did  not  always 
install  missile  detection  systems,  and  the  Navy  and  Marine  Corps 
did  not  install  suppression  systems  or  upgrade  existing  Infrared 
Jammers.  As  a  result,  some  combat  and  combat  support  helicopters 
could  be  exposed  to  infrared  directed  threat  systems  against 
which  they  have  only  limited  effectiveness. 

DISCUSSION  OF  DETAILS 

Background 

Evolving  technology  in  weapons  development  has  necessitated  the 
continual  upgrade  of  aircraft  survivability  systems  to  counteract 
the  emerging  sophistication  of  infrared  seeking  weapon  systems. 
The  principal  infrared  threat  to  helicopters  and  other  slow 
moving  combat  and  combat  support  aircraft  is  ground  based 
infrared  seeking  surface-to-air  missiles.  Portable,  shoulder 
fired  infrared  seeking  missiles  proliferate  the  global  ground 
forces'  structure  and  represent  a  formidable  threat  to  close  air 
support  aircraft.  Aircraft  survivability  depends  upon  a  variety 
of  countermeasures  systems  to  protect  the  aircraft  from  the 
infrared  seeking  threat.  Typical  infrared  countermeasures 
systems  include  infrared  suppression  systems  to  reduce  the 
aircraft's  heat  signature,  infrared  jammers  to  confuse  the 
threat,  and  missile  detection  systems  to  decoy  the  threat  away 
from  the  target  aircraft  and  to  warn  the  pilot  of  approaching 
missiles . 

Infrared  Suppression  Systems 

Most  infrared  seeking  threat  systems  must  acquire,  or  lock  onto, 
the  target  before  they  can  be  launched.  Infrared  suppression 
systems  reduce  the  aircraft's  infrared  heat  signature  and  present 
a  smaller,  less  distinctive  infrared  target  to  the  threat 
system's  heat  seeking  infrared  sensors.  The  suppression  system 
reduces  the  effective  range  of  infrared  seeking  threat  systems  by 
reducing  the  distance  and  angle  that  the  infrared  sensors  are 
able  to  detect  the  aircraft.  Suppression  systems  provide 
continuous  protection,  and  because  they  are  passive  (nonsignal 
emitting)  and  made  up  of  nonmoving  parts,  they  are  not  prone  to 
mechanical  failures.  Although  suppression  systems  alone  are  not 
sufficient  to  defeat  the  infrared  seeking  threat,  extensive 
operational  tests  have  demonstrated  that  suppression  systems  are 
required  for  other  defensive  countermeasures  systems  to  function 
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more  effectively.  The  Army  used  suppression  systems  on  its 
combat  and  combat  support  helicopters,  but  the  Navy  and  Marine 
Corps  did  not  use  them.  The  Navy  and  Marine  Corps  relied  on 
alternative  countermeasures  systems  to  protect  their  helicopters, 
but  the  level  of  protection  offered  by  the  other  systems  was 
inadequate. 

Army  implementation .  The  Array  installed  infrared 
suppression  systems  on  combat  and  combat  support  helicopters. 
The  Army  Project  Manager  for  Aircraft  Survivability  Equipment 
stated  that  suppression  systems  are  critical  to  the  survival  of 
helicopters  in  the  modern  battlefield  environment.  Army  tests 
conducted  with  helicopters  using  various  combinations  of 
countermeasures  systems  demonstrated  consistent  success  only  when 
a  suppression  system  accompanied  the  use  of  other  countermeasures 
systems.  Conversely,  some  tests  demonstrated  that  the  other 
countermeasures  systems  were  ineffective  without  the  suppression 
system.  We  agreed  with  the  Army  assessment  that  suppression 
systems  were  essential  to  the  survivability  of  helicopters 
exposed  to  infrared  seeking  threat  systems. 

Navy  and  Marine  Corps  implementation.  The  Navy  and  Marine 
Corps  did  not  use  infrared  suppression  systems  on  combat  and 
combat  support  helicopters.  This  policy  was  based  on  the 
perceived  ability  to  adequately  protect  the  helicopters  by 
employing  other  countermeasures  systems,  the  mission  of  Navy  and 
Marine  Corps  helicopters,  and  the  additional  weight  and  power 
loss  imposed  when  the  suppression  systems  were  installed. 

The  Navy  and  Marine  Corps  relied  on  the  AN/ALQ-144  Infrared 
Jammer  and  decoy  devices  to  protect  combat  and  combat  support' 
helicopters.  Historically,  those  countermeasures  systems  have 
been  adequate.  However,  the  threat  assessment  promulgated  in 
1988  addressed  a  new  generation  of  more  sophisticated  infrared 
seeking  threat  technology  that  was  less  susceptible  to  existing 
countermeasures  systems.  The  current  infrared  seeking  threat 
significantly  reduced  the  effectiveness  of  the  existing  Navy  and 
Marine  Corps  countermeasures  systems.  Operational  tests  using 
the  1988  threat  technology  demonstrated  that  suppression  systems 
were  essential  and  must  be  augmented  by  other  countermeasures 
systems  to  effectively  protect  the  helicopters  from  the  infrared 
seeking  threat. 

Navy  and  Marine  Corps  officials  indicated  that  the  additional 
weight  of  the  suppression  system,  coupled  with  the  power  loss 
accompanied  by  installation  of  a  suppression  system,  was  a  factor 
in  deciding  not  to  install  infrared  suppression  systems  on  the 
combat  and  combat  support  helicopter  fleet.  The  estimated 
additional  gross  weight  of  the  suppression  systems  is  about 
110  pounds,  while  the  power  loss  resulting  from  installation  of 
suppression  systems  is  about  1.5  percent  of  the  total  available 
power.  Further,  the  officials  stated  that  Navy  and  Marine  Corps 
helicopters  were  principally  operated  over  water  and  were  not 
vulnerable  to  the  same  ground  based  threat  as  the  Army 
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helicopters.  The  officials  stated  that  the  Marine  Corps  did 
attempt  to  install  suppression  systems  on  certain  combat 
helicopters,  but  the  project  was  curtailed  because  of 
insufficient  funding.  The  Navy  and  Marine  Corps  mission  may  have 
reduced  the  helicopter's  exposure  to  the  threat,  but  the  mission 
did  not  reduce  the  helicopter's  vulnerability  to  the  threat. 

Infrared  Jammer 

The  AN/ALQ-144  Infrared  Jammer  emits  spurious  and  erroneous 
signals  to  confuse  the  infrared  seeking  threat's  guidance 
system.  The  Infrared  Jammer  was  effective  against  the  early 
generation  of  infrared  seeking  threat  systems,  but  advancements 
in  the  threat  systems'  technology  reduced  the  effectiveness  of 
the  Infrared  Jammer  and  degraded  its  ability  to  protect 
helicopters.  Army  operational  tests  concluded  that  the  AN/ALQ- 
144  Infrared  Jammer  was  not  effective  in  counteracting  certain 
aspects  of  the  infrared  seeking  threat  technology  that  existed  at 
the  time  of  our  review.  The  same  operational  tests  demonstrated 
that  the  newly  developed  Infrared  Jammer,  the  AN/ALQ-144A 
Infrared  Countermeasures  Set,  was  effective  against  all  known 
threat  systems  when  it  was  used  in  conjunction  with  an  infrared 
suppression  system.  The  Array  adequately  upgraded  its  helicopters 
with  the  AN/ALQ-144A  Infrared  Jammer,  but  the  Navy  and  Marine 
Corps  rejected  the  upgrade.  As  a  result,  their  helicopters  were 
not  adequately  protected  from  the  infrared  seeking  threat. 

Army  implementation.  The  Army  was  the  lead  Service  in  the 
development  of  the  AN/alQ-144  Infrared  Jammer  and  its  AN/ALQ-144A 
replacement.  The  Army  has  upgraded  Army  combat  and  combat 
support  helicopters  with  the  AN/ALQ-144A  Infrared  Jammer.  The 
Army's  implementation  was  timely  and  responsive  to  the  change  in 
the  infrared  seeking  threat. 

Navy  and  Marine  Corps  implementation.  The  Navy  and  Marine 
Corps  officials  did  not  upgrade  existing  AN/ALQ-144  Infrared 
Jammers  with  the  AN/ALQ-144A  model.  A  scientist  at  the  Naval 
Research  Laboratory  stated  that  any  decision  to  upgrade  with 
the  AN/ALQ-144A  without  installing  suppression  systems  as  well 
would  be  based  on  political  or  economic  considerations  because 
the  AN/ALQ-144A  Infrared  Jammer  without  a  suppression  system 
could  not  adequately  protect  the  helicopters  from  the  current 
infrared  seeking  threat.  At  the  time  of  our  audit,  the  Naval 
Research  Laboratory  was  conducting  tests  that  may  result  in  a 
revised  Navy  and  Marine  Corps  position.  Until  the  Navy  and 
Marine  Corps  upgrade  the  AN/ALQ-144  Infrared  Jammer  with  the 
AN/ALQ-144A  model  and  accompany  the  upgrade  with  the  installation 
of  infrared  suppression  systems.  Navy  and  Marine  Corps 
helicopters  will  be  vulnerable  to  the  current  infrared  seeking 
threat. 
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Missile  Detection  Systems 


Missile  detection  systems,  when  used  in  conjunction  with  chaff 
and  flare  dispensers,  enhance  the  survivability  of  helicopters  by 
ejecting  decoys  that  mimic  the  aircraft's  infrared  signature. 
When  an  approaching  missile  is  detected,  the  dispenser  ejects 
either  flares  or  chaff  to  lure  the  missile  away  from  the 
aircraft.  Although  suppression  systems  and  Infrared  Jammers  are 
able  to  adequately  protect  most  helicopters,  such  protection  is 
not  absolute.  Additionally,  missile  detection  systems  alert  the 
pilot  to  the  imminent  threat  and  enable  the  pilot  to  initiate 
evasive  action.  The  Army  did  not  use  missile  detection  systems 
to  enhance  the  protection  afforded  by  other  countermeasures 
systems.  The  Navy  and  Marine  Corps  relied  on  missile  detection 
systems  as  the  principal  countermeasures  systems. 

Army  implementation.  The  Army  did  not  install  missile 
detection  systems  on  most  combat  and  combat  support 
helicopters.  Army  officials  indicated  that  missile  detection 
systems  are  included  in  future  plans,  but  funding  does  not  exist 
to  install  missile  detection  systems.  The  project  manager  for 
aircraft  survivability  equipment  stated  that  adequate  protection 
exists,  there  is  no  requirement  for  missile  detection  systems, 
and  missile  detection  systems  are  not  essential  to  the 
survivability  of  Army  helicopters.  While  the  missile  detection 
systems  may  only  marginally  increase  the  level  of  protection  on 
some  helicopters,  they  do  afford  additional  protection  in  the 
form  of  chaff  and  flare  decoys,  and  they  alert  the  pilot  to  the 
presence  of  an  imminent  threat. 

Navy  and  Marine  Corps  implementation.  The  Navy  and  Marine 
Corps  did  use  missile  detection  systems  that  were  augmented  with 
flare  and  chaff  dispensers.  They  relied  on  the  missile  detection 
system  and  the  AN/ALQ-144  Infrared  Jammer  as  the  primary 
protection  from  the  threat.  The  missile  detection  systems  were 
not  an  adequate  substitute  for  the  use  of  other  available 
countermeasures  systems.  For  missile  detection  systems  to  be 
effective,  the  infrared  signature  of  the  helicopter  should  be 
reduced  by  a  suppression  system,  and  the  tracking  capability  of 
the  infrared  seeking  threat  system  should  be  impaired  by  an 
Infrared  Jammer. 

Summary 


The  intelligence  community  validated  the  current  infrared  seeking 
threat  in  1988.  The  threat  was  common  to  all  Services.  However, 
differing  philosophies  existed  among  the  Services  concerning  the 
importance  of  employing  the  full  complement  of  available 
countermeasures  systems  to  counteract  the  threat.  The  Army  did 
use  countermeasures  systems  that  provided  an  adequate  level  of 
protection,  but  it  did  not  install  missile  detection  systems. 
The  Navy  and  Marine  Corps  did  not  use  suppression  systems  and 


8 


did  not  upgrade  the  AN/ALQ-144  Infrared  Jammers  with  the 
AN/ALQ-144A,  which  did  not  adequately  protect  its  helicopters 
from  the  current  infrared  seeking  threat.  The  Air  Force  did 
employ  the  full  complement  of  available  countermeasures 
systems.  The  use  of  the  full  complement  of  defensive 
countermeasures  systems,  including  infrared  suppression  systems, 
AN/ALQ-144A  Infrared  Jammers,  and  missile  detection  systems  with 
a  chaff  and  flare  dispenser  are  necessary  to  provide  optimum 
protection  and  to  increase  aircraft  survivability.  None  of  the 
countermeasures  systems  can  individually  protect  Service 
helicopters  from  the  infrared  seeking  threat.  The  use  of  the 
full  complement  of  countermeasures  systems  lessens  the 
opportunity  for  an  infrared  seeking  threat  system  to  exploit  the 
vulnerabilities  of  any  of  the  component  countermeasures  systems. 

RECOMMENDATIONS,  MANAGEMENT  COMMENTS,  AND  AUDIT  RESPONSE 

1.  We  recommend  that  the  Assistant  Chief  of  Naval 
Operations  (Air  Warfare): 

a.  Install  infrared  suppression  systems  on  combat  and 
combat  support  helicopters  to  reduce  the  infrared  signature  and 
to  increase  the  effectiveness  of  other  infrared  countermeasures 
systems. 


Navy  comments .  The  Assistant  Secretary  of  the  Navy 
(Research,  Development  and  Acquisition)  concurred  with 
exception.  His  comments  stated  that,  "Within  real  world 
budgetary  constraints,  the  recommendation  to  install  infrared 
suppressors  on  USMC/DSN  combat  helicopters  is  valid  and  will  be 
pursued.  However,  the  requirement  for  suppressors  (increased 
weight  and  reduced  engine  power)  on  USN  combat  support  aircraft 
who  face  a  greatly  reduced  threat  is  not  justifiable.  In  this 
case,  the  defensive  electronic  countermeasure  equipment  already 
employed  is  adequate."  The  full  text  of  the  Navy's  comments  is 
in  Part  IV  of  the  report. 

Audit  response.  We  believe  that  our  recommendation  is 
valid.  In  subsequent  discussions.  Navy  officials 
stated  that  they  considered  training  squadrons  and 
intership  vertical  replenishment  aircraft  as  combat 
support  aircraft,  and  the  remainder  were  combat 
aircraft.  Based  on  the  Navy's  definition,  aircraft  we 
considered  as  combat  support  would  in  most  instances  be 
classified  as  combat  aircraft.  Based  on  the  Navy's 
definition  of  combat  support  aircraft,  the  Navy's 
comments  to  our  recommendation  were  responsive. 
However,  the  comments  did  not  include  an  estimated  date 
for  completion  of  the  corrective  action.  Therefore,  we 
request  that  the  Navy  provide  completion  dates. 
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b.  Upgrade  the  AN/ALQ-144  Infrared  Jammers  with  the 
AN/ALQ-144A  Infrared  Countermeasures  Set  to  provide  adequate 
protection  from  the  current  infrared  seeking  threat. 

Navy  comments .  The  Assistant  Secretary  of  the  Navy 
(Research,  Development  and  Acquisition)  concurred  with  the 
recommendation  stating  the  Navy  is  presently  reviewing  all 
programs  in  the  area  of  applicability  on  Navy  and  Marine 
aircraft . 


Audit  response .  The  Navy  concurred  with  our 

recommendation,  but  its  response  did  not  satisfy  the 
requirements  of  DoD  Directive  7650.3.  The  Navy 
response  did  not  identify  the  planned  corrective 
actions  and  estimated  dates  for  completion  of  the 
actions.  We  request  that  the  Navy  provide  these  data 
in  response  to  the  final  report. 

2.  We  recommend  that  the  Commander,  U.S.  Army  Training  and 
Doctrine  Command,  reevaluate  the  need  for  missile  detection 
systems  with  automatic  chaff  and  flare  dispensers  to  release 
decoy  devices  and  alert  pilots  to  the  presence  of  an  imminent 
threat. 


Army  comments .  The  Assistant  Secretary  of  the  Army 
(Research,  Development  and  Acquisition)  nonconcurred  with  the 
recommendation.  The  Army  stated  that  analysis  of  the  requirement 
has  been  completed,  and  the  Army  will  install  the  missile 
detector  only  on  the  EH-60,  CH-47D,  MH-60L,  HM-47E,  and  RC-12K 
aircraft.  The  complete  text  of  the  Army's  comments  is  in  Part  IV 
of  the  report. 

Audit  response.  The  Army's  position  to  selectively 
employ  the  full  complement  of  available  defensive 
infrared  countermeasures  systems  to  protect  some 
special  mission  aircraft,  while  employing  less  than  the 
full  suite  of  available  defensive  countermeasures 
systems  to  protect  most  of  the  combat  and  combat 
support  helicopters  is  inconsistent.  All  Army 
helicopters  are  susceptible  to  the  same  infrared 
seeking  threat.  For  example,  the  AN/AAR-47  Missile 
Warning  System  has  demonstrated  that  it  can  increase 
the  survivability  of  Array  helicopters  under  a  variety 
of  threat  conditions.  Our  conclusion  that  an  infrared 
suppressor  and  an  AN/ALQ-144A  were  adequate  to  protect 
aircraft  from  the  infrared  seeking  threat  is  not 
vacated  by  our  further  recommendation  that  the  missile 
detection  system  be  incorporated  into  the  defensive 
countermeasures  suite.  The  intent  of  our 
recommendation  was  to  increase  the  margin  of  safety  and 
introduce  redundant  protection  in  the  event  of  a  Jammer 
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failure.  The  current  Army  philosophy  does  not  consider 
the  serious  degradation  of  protection  that  will 
accompany  the  operational  loss  of  the  AN/ALQ-144A 
Infrared  Jammer.  We  still  believe  that  our 
recommendation  is  valid  and  request  that  the  Army 
reconsider  its  position  in  its  response  to  the  final 
report. 


STATUS  OF  RECOMMENDATIONS 
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IX 


FINDING  B.  RELIABILITY  OF  THE  AN/ALQ-144  INFRARED  JAMMER 


The  AN/ALQ-144  Infrared  Jammer  experienced  premature  bearing 
failures.  The  bearing  failures  were  caused  by  extended  periods 
of  disuse  and  the  unit  personnel's  failure  to  adhere  to 
recommended  operation  and  maintenance  procedures.  As  a  result, 
the  AN/ALQ-144  Infrared  Jammer's  reliability  was  severely 
degraded,  which  reduced  the  probability  of  mission  success  and 
increased  aircraft  vulnerability  to  infrared  seeking  threats. 

DISCUSSION  OF  DETAILS 

Bearing  failure  analysis.  In  1988,  the  Army  initiated  a 
failure  analysis  In  response  to  premature  AN/ALQ-144  bearing 
failures  experienced  during  the  Lead-the-Fleet  Test  Program  at 
Fort  Rucker,  Alabama,  and  bearing  corrosion  on  systems  deployed 
to  Army  units  in  Germany.  On  December  12,  1988,  the  resulting 
report  disclosed  that  the  failed  systems  were  produced  during  the 
initial  production  contract  in  1979  and  had  been  in  the  Army's 
inventory  since  1980,  but  each  of  the  failed  systems  had  been 
operated  less  than  90  hours  in  8  years.  The  low  operating  hours 
indicated  the  systems  were  not  being  operated  during  aircraft 
missions,  as  required  by  the  operation  manual.  The  analysis 
concluded  that  any  systems  retained  in  storage  or  not  operated 
for  extended  periods  of  time  were  susceptible  to  premature 
bearing  failure.  The  systems  were  susceptible  to  failure  because 
the  grease  used  in  the  bearings  had  a  shelf  life  of  approximately 
2  years,  after  which  it  lost  its  lubricating  properties  through 
oil  migration.  The  extended  period  of  nonoperation  caused  the 
premature  failures.  Additionally,  the  report  concluded  that  when 
the  AN/ALQ-144  was  exposed  to  prolonged  adverse  weather 
conditions,  such  as  wind  driven  rain,  or  washed  with  cleaning 
liquid,  water  seeped  into  the  bearings  and  caused  corrosion.  The 
report  recommended  that  the  Jammers  be  operated  and  maintained 
according  to  the  prescribed  procedures  and  that  the  Infrared 
Jammer  be  kept  covered  when  not  in  use. 

Operation  and  maintenance  procedures.  Operation  and 
maintenance  procedures  to  preclude  early  bearing  failure  and 
corrosion  are  explicitly  detailed  in  the  maintenance  and 
operation  manuals  for  the  AN/ALQ-144  Infrared  Jammer.  The  Army 
and  Navy  Operators  and  Aviation  Unit  Maintenance  Manuals, 
TMll-5865-200-12  and  NAVAIR16-35ALQ144-1,  respectively,  require 
that  the  Infrared  Jammer  be  operated  during  aircraft  missions. 
Further,  the  Manuals  specify  that  a  minimum  weekly  preventative 
maintenance  check  be  completed  by  operating  the  Infrared  Jammer 
and  that  protective  covers  be  placed  on  Infrared  Jammers  that 
were  mounted  on  aircraft. 
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Compliance  with  maintenance  procedures.  We  visited 
three  locations  and  obtained  usage  information  from  another 
three  locations  with  assigned  aircraft  having  AN/ALQ-144  Infrared 
Jammers.  We  reviewed  the  operational  hours  accumulated  on  the 
elapsed  time  indicators  for  179  AN/ALQ-144  Infrared  Jammers  at 
the  6  locations.  The  average  accumulated  operational  usage  time 
for  the  179  Infrared  Jammers  was  61  hours  per  Jammer.  If  the 
Jammers  had  been  operated  as  required  during  aircraft  missions, 
the  Jammers  should  have  accumulated  significantly  greater 
usage.  We  did  not  attempt  to  determine  the  dates  the 
179  Infrared  Jammers  were  manufactured  or  the  expected  usage  if 
the  Infrared  Jammers  had  been  operated  as  required,  but  the 
AN/ALQ-144  Infrared  Jammers  have  been  fielded  since  1980.  The 
unusually  low  operating  time  indicated  that  the  AN/ALQ-144 
Infrared  Jammers  were  not  being  operated  as  prescribed  in  the 
Manuals.  Further,  interviews  with  activity  personnel  confirmed 
that  the  Infrared  Jammers  were  not  being  operated  during  flight 
or  maintained  at  weekly  intervals,  and  that  the  protective  covers 
were  not  always  installed,  as  required.  At  one  activity,  we 
noted  the  protective  covers  were  installed  on  the  Infrared 
Jammers.  We  were  informed  that  the  AN/ALQ-144  Infrared  Jammers 
were  covered  in  anticipation  of  the  auditors'  visit.  The 
operation  and  maintenance  procedures  are  important  and  must  be 
followed  to  ensure  that  the  Infrared  Jammer's  reliability  is  not 
reduced. 

Summary.  The  AN/ALQ-144  Infrared  Jammer  requires  frequent 
operation  to  retain  the  integrity  of  the  bearings.  In 
two  instances,  irregular  and  infrequent  usage  coupled  with  a 
failure  to  adhere  to  prescribed  weekly  maintenance  procedures 
contributed  to  bearing  failures  that  rendered  the  Infrared  Jammer 
inoperative.  The  Infrared  Jammers  were  reliable  when  the 
procedures  were  followed.  Premature  failure  of  the  Infrared 
Jammer  in  a  threat  environment  will  result  in  an  immediate 
vulnerability  and  could  cause  a  catastrophic  mission  failure  and 
loss  of  the  aircraft. 

RECOMMENDATIONS,  MANAGEMENT  COMMENTS,  AND  AODIT  RESPONSE 

We  recommend  that  the  Army  Deputy  Chief  of  Staff  for  Operations 
and  Plans;  the  Assistant  Chief  of  Naval  Operations  (Air  Warfare); 
and  the  Commander,  Air  Force  Logistics  Command,  issue 
supplemental  guidance  to  ensure: 

1.  Operation  and  maintenance  of  AN/ALQ-144  Infrared 
Jammers  according  to  the  operation  and  maintenance  procedures 
specified  in  TMll-5865-200-12  or  NAVAIR16-35ALQ144-1. 

Army  comments .  The  Army  concurred  with  the 
recommendation  and  completed  the  corrective  action  on 
September  30,  1990.  A  complete  text  of  the  Army's  comments  is  in 
Part  IV  of  the  report. 
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Navy  comment  s .  The  Navy  nonconcur red  stating  that 
current  directives  adequately  cover  proper  operation  and 
maintenance  of  equipment.  Fleet  users  utilize  proper  procedures 
to  the  greatest  extent  practicable  and  in  accordance  with 
published  directives.  Bearings  on  this  system  are  historically 
replaced  at  200  hours.  Excessive  running  of  the  system  further 
accelerates  replacement.  A  complete  text  of  the  Navy's  comments 
is  in  Part  IV  of  the  report. 

Audit  response  to  Navy  comments.  Our  recommendation 
focused  on  whether  the  proper  operational  procedures, 
as  specified  in  NAVAIR16-35ALQ144-1,  were  being 
followed.  Our  review  disclosed  that  the  Jammers  had 
low  usage.  We  found  only  1  Jammer  from  a  total  of  179 
reviewed  that  had  more  than  200  hours.  The  AN/ALQ  144 
Jammer  has  been  fielded  since  1980.  These  facts  do  not 
support  the  Navy's  contention  that  Jammers  are  being 
operated  as  prescribed  by  the  Navy  Directive.  We 
recognize  that  bearing  replacement  is  a  routine 
maintenance  action  that  occurs  at  200  operational  hour 
intervals.  Our  concern  is  that  irregular  and 
infrequent  usage  will  result  in  catastrophic  damage  to 
the  Jammer,  as  evidenced  by  the  documented  premature 
failure.  We  believe  that  our  recommendation  is  still 
valid  and  accordingly  request  that  the  Navy  reconsider 
its  position  in  its  response  to  the  final  report. 

Air  Force  comments.  The  Air  Force  did  not  provide 

comments . 


Audit  response  to  Air  Force  comments.  We  request  that 
the  Air  Force  provide  comments  to  the  final  report 
identifying  the  planned  or  corrective  actions  and  the 
estimated  date  for  completion  of  the  actions. 

2.  Proper  installation  of  the  protective  covers  on  the 
Infrared  Jammers  that  are  mounted  on  aircraft  when  the  aircraft 
are  not  being  operated. 

Army  comments .  The  Army  concurred  with  the 
recommendation  and  completed  the  corrective  action  on 
September  30,  1990.  A  complete  text  of  the  comments  is  contained 
in  Part  IV  of  the  report. 

Navy  comments .  The  Navy  nonconcurred  with  the 
recommendation  stating  that  the  current  directives  adequately 
cover  the  proper  installation  of  protective  covers  on  the  AN/ALQ- 
144.  A  complete  text  of  the  comments  is  in  Part  IV  of  the 
report. 

Audit  response  to  Navy  comments.  We  agree  that 
existing  directives  address  the  proper  installation  of 
the  Jammer  covers,  but  our  analysis  disclosed  that  the 
existing  directives  were  not  followed.  The  Jammers 
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were  not  being  covered  at  the  activities  we  visited, 
which  included  Navy  and  Marine  Corps  locations.  We 
believe  that  supplementary  guidance  is  required  to 
ensure  that  existing  directives  are  adhered  to.  We 
request  that  the  Navy  reassess  its  position  in  response 
to  our  final  report. 

Air  Force  coipments.  The  Air  Force  did  not  respond  to 
the  draft  report. 

Audit  response  to  Air  Force  comments.  We  request  that 
the  Air  Force  provide  comments  to  the  final  report 
identifying  the  planned  or  corrective  actions  and  the 
estimated  date  for  completion  of  the  actions. 


STATUS  OF  RECOMMENDATIONS 


Number 

Addressee 

Response  Should  Cover ; 

Concur/ 

Nonconcur 

Proposed 

Action 

Completion 

Date 

1. 

Navy 

X 

X 

X 

Air  Force 

X 

X 

X 

2. 

Navy 

X 

X 

X 

Air  Force 

X 

X 

X 
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FINDING  C.  OPERATIONAL  EFFECTIVENESS 


Army  military  intelligence  unit  commanders  did  not  install  the 
Louvered  Scarfed  Shroud  Suppression  system  on  OV-1  Mohawk 
aircraft.  Concerns  stemming  from  suppression  system  induced 
buffeting,  or  aircraft  vibration,  at  or  near  stall  speeds  coupled 
with  the  lack  of  stall  warning  instrumentation  and  incomplete 
flight  manual  documentation  caused  unit  commanders  to  refrain 
from  installing  the  suppression  system.  Further,  pilots  were  not 
trained  in  flying  the  OV-1  configured  with  the  Louvered  Scarfed 
Shroud  Suppression  system.  As  a  result,  the  aircraft  were 
vulnerable  to  infrared  seeking  threats. 

DISCUSSION  OF  DETAILS 


Background.  The  OV-1  Mohawk  is  an  Army  fixed  wing,  twin 
engine  aircraft  used  to  gather  intelligence  for  Army  forward 
combat  elements.  The  OV-1  relies  on  the  AN/ALQ-147  Infrared 
Jammer  and  the  Louvered  Scarfed  Shroud  Suppression  system  to 
protect  it  from  infrared  seeking  threats.  The  Louvered  Scarfed 
Shroud  Suppression  system  is  an  optional  defensive 
countermeasures  system  that  can  be  installed  when  the  OV-1  is 
operated  in  an  infrared  threat  environment.  Tests  have 
demonstrated  that  the  suppression  system  is  operationally 
suitable  and  effective,  but  the  addition  of  the  suppression 
system  ram  air  scoops  increases  drag  and  perturbs  the  airflow 
over  the  wing  surfaces.  The  airflow  disturbance  becomes  more 
pronounced  and  causes  buffeting  as  the  actual  airspeed  of  the 
OV-1  approaches  to  within  5  to  30  knots  above  the  stall  airspeed. 

OV-1  flight  characteristics.  The  basic  design 
characteristics  of  the  OV-1  without  the  Louvered  Scarfed  Shroud 
Suppression  system  cause  the  aircraft  to  begin  buffeting  at  the 
threshold  of  the  stall  airspeed.  OV-1  pilots  are  trained  to 
react  to  the  prestall  buffeting  as  the  principal  symptom  that  the 
aircraft  is  about  to  enter  a  stall,  because  the  aircraft  is  not 
equipped  with  a  stall  warning  system.  The  buffeting  caused  by 
the  suppression  system  is  not  distinguishable  from  the  prestall 
buffeting.  The  suppression  system  induced  buffeting  effectively 
masks,  or  covers  up,  the  only  indicator  available  to  the  pilot 
that  the  aircraft  is  about  to  stall. 

Suppression  system  problem.  The  abnormal  flight  handling 
characteristics  associated  with  the  Louvered  Scarfed  Shroud 
Suppression  system  have  been  known  since  1984,  but  the  Army  has 
taken  no  action  to  reduce  or  eliminate  the  buffeting  problem.  On 
September  21,  1989,  the  Aircraft  Survivability  Equipment  Project 
Management  Office  and  the  Aviation  Systems  Command  Safety  Officer 
reviewed  the  buffeting  problems  and  concluded  that  the  buffeting 
did  not  pose  a  flight  safety  concern.  However,  Army  military 
intelligence  unit  commanders  did  not  agree  with  the  conclusions 
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reached  by  the  Aviation  Systems  Command  officials  and  continued 
to  resist  installing  the  suppression  system  on  operational 
aircraft.  A  product  improvement  program  to  include  stall  warning 
instrumentation  that  would  have  compensated  for  the  suppression 
system  adversities  was  eliminated  when  the  Army  canceled  the 
OV-1  upgrade  program  in  1990.  The  upgrade  program  was  canceled 
because  of  budget  constraints,  and  the  OV-1  is  scheduled  for 
retirement  by  1997. 

Stall  warning  and  training  required.  Field  units  had  not 
used  the  Louvered  Scarfed  Shroud  Suppression  system  since  the 
system  became  operational  in  1984.  The  accumulated  flight  hours 
of  suppressor  equipped  OV-l's  were  attributable  to  flight  testing 
and  evaluation.  Pilots  encountered  buffeting  and  adverse  flight 
handling  characteristics  caused  by  the  Louvered  Scarfed  Shroud 
Suppression  system,  and  they  perceived  that  the  buffeting  was  an 
"anomaly"  that  was  inherently  dangerous.  However,  the  Army 
Aviation  Command  Safety  Office  and  the  Aircraft  Survivability 
Project  Manager  concluded  that  the  buffeting  did  not  represent  a 
flight  safety  concern  because  the  suppression  system  induced 
buffeting  occurred  at  airspeeds  above  the  stall  airspeed.  We 
interviewed  several  OV-1  senior  instructor  pilots  and  two  Grumman 
OV-ID  test  pilots,  and  they  asserted  that  the  Louvered  Scarfed 
Shroud  Suppression  system  did  cause  buffeting,  but  the  buffeting 
was  discomforting  rather  than  inherently  unsafe.  The  pilots  also 
stated  that  the  modified  OV-1  flight  characteristics  stemming 
from  the  suppression  system  could  be  significant.  They 
recommended  that  training  be  established  for  operation  of  the 
OV-1  configured  with  the  Louvered  Scarfed  Shroud  Suppression 
system.  One  Grumman  test  pilot  stated  that  if  buffeting  could 
not  be  relied  on  as  a  warning  of  impending  stall,  some  other 
warning  mechanism,  such  as  a  stall  warning  system,  should  be  made 
available.  The  Grumman  pilot  also  stated  that  the  real  risk  is 
that  most  pilots  do  not  have  the  training  or  experience  to 
anticipate  the  changed  aerodynamic  characteristics  of  the  OV-1 
with  the  suppressor  system  installed.  No  aircraft  accidents  have 
been  caused  by  the  suppression  system,  but  unit  commanders  have 
not  installed  the  system  on  the  aircraft. 

Operators  manual  needs  revision.  We  observed  that  the 
flight  operators  manual  that  describes  the  operation  and 
performance  characteristics  of  the  OV-1  equipped  with  the 
Louvered  Scarfed  Shroud  Suppression  system  was  not  accurate  and 
complete.  U.S.  Army  Aviation  Systems  Command  engineers  had 
approved  24  changes  to  the  flight  operators  manual  during  testing 
of  the  OV-1  with  the  Louvered  Scarfed  Shroud  Suppression  system 
installed.  Of  the  24  changes,  7  (29  percent)  were  not  made  to 
the  operators  manual.  Officials  at  the  Army  Aviation  School  at 
Fort  Rucker,  Alabama,  indicated  that  funding  had  been  removed 
from  the  OV-1  program,  and  no  further  changes  to  the  flight 
manual  were  anticipated. 
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Summary.  The  Army  has  recognized  the  vulnerability  of  the 
OV-1  without  the  Louvered  Scarfed  Shroud  Suppression  system.  The 
Army  has  also  approved  the  suppression  system  and  has  asserted 
that  the  suppression  system  is  safe.  However,  it  has  not 
established  a  training  program  or  published  accurate  and  complete 
flight  documentation  to  ensure  safe  operation  of  the  OV-1  with 
the  suppression  system.  In  view  of  the  impending  retirement  of 
the  OV-1  fleet  in  1997  and  the  absence  of  further  program 
funding,  we  concluded  that  redesigning  the  suppression  system  may 
not  be  practical.  We  believe  alternative  solutions,  including 
installing  a  stall  warning  system,  updating  manuals,  and  training 
would  be  more  cost-effective  and  would  compensate  for  the 
adversities  introduced  by  the  Louvered  Scarfed  Shroud  Suppression 
system. 

RECOMMENPATIOMS,  MANAGEMENT  COMMENTS,  AND  AUDIT  RESPONSE 

1.  We  recommend  that  the  Assistant  Secretary  of  the  Army 
(Research,  Development  and  Acquisition)  restore  funding  to  the 
OV-1  Mohawk  program  to  reinstate  the  acquisition  of  a  stall 
warning  system. 

Army  comments .  The  Assistant  Secretary  of  the  Army 
(Research,  Development  and  Acquisition)  nonconcurred  with  the 
recommendation  based  on  the  time  required  to  obtain  funding  and 
the  planned  retirement  of  the  OV-1.  fleet  in  1997. 

Audit  response.  The  OV-1  is  a  combat  aircraft  whose 
mission  requires  that  it  be  protected  from  the  infrared 
seeking  threat.  In  our  opinion,  the  stall  warning 
system  is  integral  to  the  safe  operation  of  the  OV-1 
aircraft  configured  with  the  Louvered  Scarfed  Shroud 
Suppression  system.  We  request  that  the  Army 
reconsider  its  position  in  response  to  the  final 
report. 

2.  We  recommend  that  the  Commander,  O.S.  Army  Training  and 
Doctrine  Command: 

a.  Update  OV-1  flight  manuals  to  reflect  operational 
differences  covered  by  the  Louvered  Scarfed  Shroud  Suppression 
system. 


b.  Revise  the  OV-1  flight  training  program  to  include  use 
of  the  Louvered  Scarfed  Shroud  Suppression  system  on  school 
aircraft. 
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Army  comments .  The  Assistant  Secretary  of  the  Army 
(Research,  Development  and  Acquisition)  concurred  with  the 
recommendations  concerning  the  flight  manuals  and  pilot 
training.  The  OV-1  flight  manual  TM55-1510-213-10  was  updated  to 
reflect  the  operational  differences  of  the  Louvered  Scarfed 
Shroud  Suppression  system.  The  Plight  training  program  will  be 
revised  to  train  OV-1  aviators  on  Louvered  Scarfed  Shroud 
Suppression  system- equipped  aircraft  beginning  in  FY  1992. 


STATUS  OF  RECOMMENDATIONS 


_ Response  should  cover; _ 

Concur  Proposed  Completion 

Number  Addressee  Nonconcur  Action  Date 


1. 


Army 


X 


X 


X 
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APPENDIX  A:  DEFENSE  HOTLINE  COMPLETION  REPORT 


As  of  November  16,  1990 
Hot  Metal  Plus  Plume  Suppression  System 
Louvered  Scarfed  Shroud  Suppression  System 
AN/ALQ-144  Jammer 

Summary  of  Allegation  and  Results  of  Review 


The  allegations  contained  in  the  four  complaints  received  through 
the  DoD  Hotline  were  utilized  to  draft  the  following  formal 
allegations.  The  allegations  and  the  results  of  our  review  were: 


Hot  Metal  Plus  Plume  Suppression  (HMPPS)  System 


Allegation  1 

There  is  no  ongoing  activity  at  AVSCOM  to  develop  procedures  to 
extend  the  service  life  of  the  AH-1  Hot  Metal  Plus  Plume 
Suppression  (HMPPS)  system  beyond  the  current  300  hours. 

Results  of  Review  by  DoDIG 


The  Army  initiated  efforts  to  improve  the  reliability  of  the 
HMPPS  since  the  reliability  problems  were  first  discovered  in 
1979.  Our  review  disclosed  the  Army  awarded  a  contract  in 
December  1981  to  improve  the  suppressor  reliability.  In  1982, 
the  contractor  delivered  technical  drawings  to  the  Army  that 
detailed  design  improvements  intended  to  increase  reliability. 
As  a  result  of  the  1982  improvement  recommendations,  in  1985  the 
Corpus  Christ!  Army  Depot  began  reinforcing  the  suppressor 
struts.  Also,  in  1985  the  Army  fabricated  a  prototype  suppressor 
unit  that  included  a  replaceable  nosecone  assembly  and  reinforced 
struts.  In  August  1990,  the  Army  initiated  a  contract 
modification  to  incorporate  the  prototype  suppressor  design 
improvements  into  the  production  contract. 


Allegation  2 

AVSCOM  Material  Management  Directorate  is  forecasting  a  huge 
replacement  program  without  any  thought  being  given  to  a 
refurbishment  program. 
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APPENDIX  A:  DEFENSE  HOTLINE  COMPLETION  REPORT  (cont'd) 


Results  of  Review  by  DoDIG 

A  refurbishment  program  did  exist  and  the  repaired  suppressor 
units  were  being  factored  into  the  supply  availability  studies  to 
determine  projected  suppressor  unit  requirements.  We  visited  the 
Corpus  Christi  Army  Depot  to  verify  the  adequacy  and  sufficiency 
of  the  repair  activity.  We  reviewed  depot  repair  activity 
reports  and  supply  inventory  records,  and  we  interviewed  depot 
personnel  to  determine  that  the  repair  activity  was  being 
reported  accurately  and  was  consistent  with  supply  records.  We 
verified  that  repairs  were  being  made  as  reported  and  suppressors 
were  being  returned  to  serviceable  status  as  gains  into  the 
supply  system.  The  depot  repaired  and  returned  about  10 
suppressor  units  per  month  to  the  supply  system. 


Allegation  3 

The  Army  is  attempting  to  repair  the  HMPPS  failure  rather  than 
improve  the  design. 


Results  of  Review  by  DoDIG 

As  noted  in  the  response  to  allegation  1,  the  Army  has  an  effort 
underway  to  improve  reliability  in  production  units.  Also,  as 
noted  in  the  response  to  allegation  2,  the  Army  has  an  active 
repair  program  underway  at  Corpus  Christi  Army  Depot.  Therefore, 
the  Army  is  attempting  to  make  design  improvements  in  production 
units  concurrent  with  depot  repair  of  failed  units. 


Allegation  4 

Insufficient  assets  are  on  hand  and  projected  to  meet  the  demand 
for  the  HMPPS  suppressors.  The  Corpus  Christi  Array  Depot 
receives  9  unserviceable  units  per  month  but  they  are  only  able 
to  return  3  repaired  units  per  month. 


Results  of  Review  by  DoDIG 

Our  review  of  the  repair  activity  at  Corpus  Christi  Army  Depot 
showed  that  approximately  10  suppressors  were  received  and 
repaired  each  month  rather  than  the  receipt  of  9  and  repair  of  3 
per  month  as  alleged.  Depot  management  indicated  that  the 
capacity  and  capability  existed  to  expand  repair  activity  if 
necessary  because  of  increased  requirements  or  an  increase  in  the 
return  of  unserviceable  suppressor  units. 
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APPENDIX  A;  DEFENSE  HOTLINE  COMPLETION  REPORT  (cont'd) 

Allegation  5 

The  accountability  for  all  HMPPS  suppressor  units  cannot  be 
determined. 


Results  of  Review  by  DoDIG 

We  determined  that  the  suppressor  was  properly  classified  as  a 
class  IX  item  according  to  classification  guidelines,  consistent 
with  its  value  and  application.  The  suppressor  is  accountable  at 
the  depot  level  and  is  being  tracked  in  the  same  manner  as  all 
class  IX  items.  The  suppressor  unit  is  not  visible  to  the  supply 
system  after  it  is  issued  to  the  field  units,  but  it  becomes 
visible  when  it  is  returned  to  the  depot  for  repair.  We 
determined  that  the  suppressors  located  at  the  depot  were 
included  in  the  appropriate  accounting  records. 

Allegation  6 

The  reliability  failures  of  the  AN/ALQ-144  infrared  jammer  were 
not  adequately  analyzed,  defined,  or  corrected  in  the  AN/ALQ-144A 
design. 


Results  of  Review  by  DoDIG 

In  July  and  August  1988,  two  incident  reports  recorded  that 
AN/ALQ-144  jammers  experienced  bearing  failures.  The  ASE  Project 
Management  Office  initiated  an  investigation  to  determine  the 
cause  of  the  bearing  failures  on  the  two  units.  On 
December  12,  1988,  the  investigation  report  disclosed  that  both 
of  the  failed  systems  were  produced  in  1979,  had  been  in  the  Army 
inventory  since  1980,  and  had  individually  accumulated  less  than 
90  hours  cumulative  operational  time  during  the  eight  year 
period.  The  report  concluded  that  jammers  which  were  in  storage 
or  were  not  operated  for  extended  periods  of  time  and  were  not 
lubricated,  were  susceptible  to  premature  bearing  failures.  The 
grease  used  in  the  bearings  had  a  shelf  life  of  approximately 
2  years,  after  which,  it  lost  its  lubricating  properties.  The 
report  attributed  the  bearing  failures  in  the  two  jammers 
identified  in  the  incident  reports  to  the  depletion  of  grease 
from  the  bearings.  A  single  test  could  not  have  been  reasonably 
expected  to  detect  the  bearing  failures,  because  the  problem 
stemmed  from  protracted  periods  of  disuse  coupled  with  the 
failure  to  follow  recommended  operation  and  maintenance 
procedures.  The  operation  and  maintenance  manuals,  dated 
August  15,  1987,  stated  that  the  jammer  was  to  be  covered  when 
not  in  use,  operated  at  weekly  intervals,  and  lubricated  every 
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APPENDIX  A;  DEFENSE  HOTLINE  COMPLETIOM  REPORT  (cont'd) 


200  hours  of  operation.  The  AN/ALQ-144A  has  incorporated 
improvements  as  a  result  of  the  bearing  failures  experienced  on 
the  AN/ALQ-144.  The  improvements  included  self-contained 
bearings,  increased  resistance  from  exposure  to  the  elements,  and 
a  bearing  shield  to  help  protect  the  bearings.  However,  until 
the  aircraft  are  equipped  with  the  "A”  model,  maintenance  and 
operation  procedures  must  be  followed  to  insure  that  the 
AN/ALQ-144  jammer  will  operate  effectively  when  needed.  We  found 
that  the  cause  of  the  failures  was  adequately  identified  and 
corrective  action  was  initiated  in  a  timely  manner. 

Allegation  7 


The  Reliability  Index  Determination  Test  (Bench  Test)  has  been 
used  as  a  singular  test  to  determine  acceptance  of  the 
reliability  of  the  AN/ALQ-144A. 


Results  of  Review  by  DoDIG 

The  Reliability  Index  Determination  Test  is  performed  under 
simulated  operational  conditions.  The  test  chamber  is 
automatically  cycled  through  environmental  test  conditions 
consistent  with  expected  helicopter  operational  stresses  and 
vibrations,  in  accordance  with  part  3  of  the  approved  Engineering 
Design  Test  Plan,  Reliability  Test  Plan  for  AN/ALQ-144A  dated  1 
October  1985  (Revision  A).  The  Reliability  Index  Determination 
Test  was  conducted  to  establish  a  basis  to  evaluate  and  identify 
scheduled  maintenance  requirements  and  to  assure  compliance  with 
reliability  requirements  of  Equipment  Specification  MIL-C- 
49159(EL),  dated  10  February  1979  using  an  approved  test  plan 
(IIIC)  of  MIL-STD-781C.  The  Army's  testing  procedures  for  the 
AN/ALQ-144A  jammer  follow  the  appropriate  DoD  and  Army  guidance 
for  such  tests. 


Allegation  8 

The  Reliability  Index  Determination  Test  is  not  a  true 
representation  of  the  helicopter  environment  and  has  demonstrated 
testing  inadequacies. 


Results  of  Review  by  DoDIG 

As  Stated  in  our  response  to  allegation  7,  the  Reliability  Index 
Determination  Test  is  an  approved  test  plan  in  accordance  with 
military  specifications  and  standards.  The  environmental 
conditions  of  the  test  were  designed  to  approximate  the  actual 
operational  environmental  conditions  of  the  helicopter.  Also, 
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Lead-the-Pleet  operational  flight  tests  conducted  during  1986  and 
1987  at  Ft.  Rucker  support  the  validity  of  the  Reliability  Index 
Determination  test  and  the  reliability  of  the  jammer.  The  flight 
test  results  disclosed  that  the  jammer  was  tested  a  total  of  452 
hours  without  a  relevant  failure.  An  AN/ALQ-144A  jammer  was 
installed  and  flown  on  an  AH-IP  COBRA  helicopter  for  a  total  of 
242  flight  hours  without  a  relevant  failure.  Another  AN/ALQ-144A 
was  installed  and  flown  on  a  UH-IH  Huey  helicopter  for  198  hours, 
a  DH-60  Black  Hawk  helicopter  for  4  hours,  and  a  AH-64  Apache 
helicopter  for  7.9  hours  without  a  relevant  failure.  The  minimum 
required  mean  time  between  failures  for  the  AN/ALQ-144A  jammer  is 
150  hours.  The  testing  inadequacies  referred  to  in  the 
allegation  are  the  two  incidents  discussed  in  our  reply  to 
allegation  6.  As  we  stated,  the  two  failures  were  attributable 
to  improper  maintenance  and  operation  practices  rather  than 
reliability  failures. 


Allegation  9 

The  Electromagnetic  Compatibility  (EMC)  between  the  AN/ALQ-144A 
and  other  helicopter  systems  has  never  been  tested.  Unless  such 
satisfactory  test  results  are  provided,  it  will  be  considered  a 
deficiency  in  testing  in  accordance  with  military  specifications. 


Results  of  Review  by  DoDIG 

Electromagnetic  Capability  testing  on  prototype  jammers  was 
conducted  during  the  Lead-the-Fleet  testing  conducted  in  1986 
through  1987  with  aircraft  that  had  full  mission  equipment  on¬ 
board.  Also,  the  Electromagnetic  Capability  test  was  defined  as 
a  first  article  test  requirement  in  the  Test  and  Evaluation 
Master  Plan,  dated  July  25,  1988.  The  Electromagnetic  Capability 
test  existed  as  a  deliverable  requirement  in  the  AN/ALQ-144A 
contract  when  it  was  awarded  on  September  28,  1989.  Although  the 
Electromagnetic  Capability  test  was  not  completed  on  production 
units  at  the  time  of  the  allegation,  the  requirement  was 
established  at  the  time  of  contract  award,  in  accordance  with  the 
1988  Test  and  Evaluation  Master  Plan,  and  was  scheduled  to  be 
conducted  during  the  first  article  test.  The  Electromagnetic 
Capability  test  on  production  units  was  successfully  completed  in 
August  1990. 


Allegation  10 

The  AN/ALQ-144A  development  efforts  under  Contract  DAAK20-83-C- 
0900  require  delivery  of  a  competitive  technical  data  package, 
and  dual  qualification  requirements  for  selecting  subcontractors. 
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Results  of  Review  by  DoDIG 

The  1983  development  contract  did  require  delivery  of  a 
competitive  technical  data  package  (level  3  drawings).  The 
contractor  delivered  the  prototype  jammers  in  accordance  with  the 
terms  of  the  contract,  but  while  the  prototype  AN/ALQ-144As  were 
being  tested,  the  threat  changed.  The  new  threat,  which  was 
promulgated  in  1988,  required  further  changes  in  the  prototype 
model.  The  planned  acquisition  strategy  was  to  incorporate  the 
required  changes  into  the  prototype  model  and  update  the  drawings 
as  a  part  of  the  existing  engineering  development  contract  rather 
than  award  another  engineering  development  contract.  The 
technical  data  package  was  not  validated  at  the  time  the 
production  contract  was  awarded.  The  absence  of  validated 
technical  drawings  was  sufficient  justification  to  award  the  sole 
source  production  contract.  It  would  have  been  inappropriate  for 
the  Array  to  initiate  a  competitive  solicitation  for  production  of 
AN/ALQ-144A  jammers  based  on  a  technical  data  package  which  was 
not  validated. 


Allegation  11 

If  the  solicitation  has  intentions  to  provide  supplemental  data 
for  added  changes  necessary  to  compete,  why  is  the  solicitation 
loaded  up  with  such  a  high  quantity  of  hardware. 


Results  of  Review  by  DoDIG 

We  determined  that  the  contract  quantities  were  consistent  with 
established  Army  operational  requirements,  and  were  reviewed  and 
approved  by  the  Army  Materiel  Command  and  the  Under  Secretary  of 
the  Army.  The  contract  quantities  were  based  on  a  combination  of 
quantities  needed  for  projected  deliveries  of  new  helicopters  and 
retrofitting  of  existing  helicopters  over  the  three  year  contract 
delivery  schedule.  The  solicitation  quantities  were  not 
excessive.  For  additional  information  refer  to  our  discussion  of 
Allegation  17. 


Allegation  12 

The  Army  is  not  promoting  competition  to  the  extent  as  required 
in  the  Government  Code  of  Ethics. 


28 


APPENDIX  A;  DEFENSE  HOTLINE  COMPLETION  REPORT  (cont'd) 


Results  of  Review  by  DoDIG 

The  sole  source  production  contract  awarded  by  the  Army  for  the 
production  of  the  AN/ALQ-144A  jammers  was  adequately  documented 
and  sufficiently  justified.  Proper  approvals  were  obtained  and 
procedures  were  followed.  The  contract  was  predicated  on  an 
operational  requirement  that  was  generated  by  a  validated 
threat.  The  sole  source  award  was  appropriate,  in  the  best 
interest  of  the  Government,  and  did  not  violate  the  Government 
Code  of  Ethics.  The  specific  facts  leading  to  the  award  of  the 
sole  source  production  contract  are  discussed  in  our  response  to 
allegation  13. 


Allegation  13 

Higher  headquarters  (AMC)  conducted  an  inadequate  and  unfair 
investigation  regarding  a  competitor’s  protest. 

Results  of  Review  by  DoDIG 

The  Army  Materiel  Command  (AMC)  conducted  an  independent  review 
of  the  contract  award  process,  and  the  General  Accounting  Office 
(GAO)  rendered  a  protest  ruling  upholding  the  Army  position 
concerning  the  propriety  of  the  same  contract  award.  The  award 
was  held  to  be  proper  by  the  Army  AMC  review  team.  The  new 
threat  required  further  changes  in  the  AN/ALQ-144A  prototype 
countermeasures  set.  The  additional  changes  were  incorporated  in 
the  production  contract.  The  planned  acquisition  strategy  was  to 
make  the  required  engineering  changes  in  the  prototype  model,  and 
update  the  technical  level  3  drawings.  The  other  two  recent 
manufacturers  of  the  AN/ALQ-144  were  not  considered  technically 
capable  by  the  Army  of  independently  redesigning  the  AN/ALQ-144A 
to  meet  the  revised  threat.  The  Army  awarded  a  sole  source 
contract  to  develop  the  AN/ALQ-144A,  and  subsequent  additional 
changes,  to  the  original  developer  of  the  AN/ALQ-144.  The  AMC 
review  team  concluded  that  the  Technical  Data  Package  was 
incomplete  and  inadequate  for  competition  at  the  time  and  that 
only  the  designer  of  the  AN/ALQ-144  was  capable  of  making  the 
necessary  engineering  changes  to  develop  the  AN/ALQ-144A  and 

upgrade  the  existing  AN/ALQ-144A  prototypes  based  on  the  further 
threat  revision.  The  GAO  denied  the  sole  source  award  protest  on 
June  16,  1989  because  only  a  prototype  of  the  AN/ALQ-144A  had 

been  developed  and  delivered  by  Sanders  and  development  was  not 

complete.  Existing  level  3  technical  drawings  were  not  suitable 
for  manufacture  and  updated  technical  drawings  were  not 

available.  Moreover,  the  protesting  contractor  was  not  a  viable 
additional  contractor  because  it  lacked  the  required  security 
clearance  to  perform. 
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Allegation  14 

Who  was  at  fault  for  not  getting  the  latest  changes  as  now 
desired  into  these  drawings? 

Results  of  Review  by  DoDIG 

No  one  was  at  fault.  The  evolution  of  technology  required  a 
corresponding  change  in  capability  to  defeat  the  emerging 
threat.  The  changes  were  incorporated  into  the  AN/ALQ-144A  in  a 
timely  manner,  but  additional  changes  were  necessitated  after  the 
prototype  AN/ALQ-144A  jammers  had  been  delivered.  As  a  result  of 
the  further  change  in  requirements,  the  technical  data  package 
was  incomplete  and  inadequate  for  competition  of  the  initial 
production  contract. 


Allegation  15 

Since  the  Navy  had  incorporated  these  changes  (now  desired  by  the 
Army)  on  their  special  program  why  has  not  anyone  asked  or  stated 
the  time  the  Navy  completed  this  effort?  Or  could  it  be  that 
these  latest  changes  were  to  meet  a  newer  and  later  threat  were 
really  in  existence  for  quite  a  while?  What  kind  of  a  change  is 
this? 

Results  of  Review  by  DoDIG 

The  changes  made  to  the  AN/ALQ-144  by  the  Navy  were  not  desired 
or  needed  by  the  Army.  The  Navy  "Phase  Lock"  modifications  had 
nothing  in  common  with  the  modifications  made  by  the  Army  to 
upgrade  the  AN/ALQ-144  to  the  AN/ALQ-144A.  In  1988,  the  Navy  was 
directed  by  the  Joint  Chiefs  of  Staff  to  develop  a  phase  lock 
capability  for  a  special  program  application.  The  phase  lock 
configuration  enabled  an  aircraft  to  simultaneously  operate  two 
AN/ALQ-144  jammers  without  producing  mutual  signal 
interference.  The  Navy  procurement  of  the  phase  lock 
configuration  was  a  non-recurring  requirement.  For  additional 
information,  refer  to  our  discussion  of  allegation  16. 


Allegation  16 

If  the  change  is  phase  lock  capability  why  don't  they  just  state 
that  instead  of  repeatedly  saying  necessary  for  yet  a  newer 
threat?  Or  was  the  Government  afraid  that  the  competitor 
protestor  could  develop  the  technique  by  reverse  engineering  the 
Navy  systems?  Also  if  the  Navy  paid  for  a  phase  lock  effort  why 
doesn't  the  Government  have  a  right  to  the  data? 
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Results  of  Review  by  DoDIG 

The  phase  lock  configuration  of  the  AN/ALQ-144  is  separate  and 
distinct  from  the  upgrade  of  the  AN/ALQ-144  to  the  AN/ALQ-144A. 
The  Army's  current  plans  include  acquisition  of  the  AN/ALQ-144A 
and  upgrading  existing  AN/ALQ-144s  to  the  AN/ALQ-144A 
configuration  because  of  significant  vulnerabilities  caused  by  a 
change  in  the  threat.  Although  the  Army  has  no  requirement  for 
the  phase  lock  configuration,  the  Army  is  the  procuring  activity 
for  all  services  for  the  AN/ALQ-144A,  and  the  provision  for  the 
phase  lock  configuration  was  included  as  a  contingency  for  future 
DoD  special  applications.  The  Navy  was  directed  to  procure  the 
phase  lock  configuration  by  the  Joint  Chiefs  of  Staff  for  a 
special  application  and  did  not  procure  the  technical  data  from 
Sanders  because  the  Navy  did  not  envision  the  phase  lock 
configuration  to  be  a  recurring  requirement. 


Allegation  17 

If  the  Government  wanted  truly  to  compete  the  systems  and 
modification  kits,  why  are  there  so  many  systems  being  bought  on 
the  sole  source  contract?  Since  one  of  the  options  for 
modification  kits  has  already  been  awarded  (mod  kit  cost  $17K 
each)  and  plans  are  underway  to  exercise  more  options,  what  is 
going  to  be  left  for  competition  to  bid  on?  The  Sanders  sole 
source  contract  schedule  shows  the  options  expiring  before 
Sanders  delivers  the  updated  TDP  that  the  Government  should  have 
received  years  ago.  Isn't  this  quite  convenient? 

Results  of  Review  by  DoDIG 

The  acquisition  plan  indicated  that  the  acquisition  quantities 
procured  for  Fiscal  Years  1989,  1990  and  1991  were  consistent 
with  the  quantities  required  for  the  period  in  order  to  meet 
aircraft  production  schedules  for  the  UH-60  and  AH-64  plus 
modernization  of  the  UH-1  and  AH-1  helicopters.  Further, 
helicopters  currently  in  the  field  needed  to  be  upgraded  from  the 
AN/ALQ-144  to  the  AN/ALQ-144A  for  protection  against  the  current 
threat.  The  Army  acquisition  strategy  to  procure  the  AN/ALQ- 
144A  jammers  and  modification  kits  was  consistent  with 
requirements  and  based  on  a  valid  operational  need  to  protect 
helicopters  from  the  threat. 
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Allegation  18 

With  phase  lock  much  more  generating  power  is  required.  Has 
anyone  checked  the  helicopter's  capability?  Is  the  cost  for 
phase  lock  capability  worth  the  few  helicopters  it  can  actually 
be  installed  on? 


Results  of  Review  by  DoDIG 

As  stated  in  our  response  to  allegation  15  above,  the  phase  lock 
configuration  was  procured  at  the  direction  of  the  Joint  Chiefs 
of  Staff  for  a  special  application.  The  Army  is  the  procuring 
activity  for  all  services  for  the  AN/ALQ-144A  jammers.  The 
inclusion  of  the  phase  lock  configuration  on  the  sole  source 
production  contract  was  a  contingency  to  provide  for  exigent 
acquisition  of  the  phase  lock  configuration  if  additional 
requirements  are  identified.  The  Army  has  no  requirement  for  the 
phase  lock  configuration,  but  the  Navy  has  used  phase  lock  on  a 
limited  number  of  aircraft  which  use  the  same  airframe  and 
engines  as  Army  helicopters  (SH-60/UH-60) . 


Louvered  Scarfed  Shroud  Suppression  (LSSS)  System 


Allegation  19 

Adverse  flight  characteristics  on  the  OV-ID  Mohawk  have  been 
reported  by  pilots  when  the  LSSS  system  is  installed  on  the 
aircraft. 

Results  of  Review  by  DoDIG 

The  Louvered  Scarfed  Shroud  Suppression  (LSSS)  system  does 
introduce  adverse  flight  handling  characteristics  into  the 
operation  of  the  OV-ID  aircraft.  The  OV-ID  aircraft  does  not 
have  a  stall  warning  system.  The  OV-ID  pilots  are  trained  to  rely 
on  the  prestall  buffeting,  or  vibration  that  is  inherent  in  the 
aircraft  design  as  the  indicator  that  the  aircraft  is  about  to 
enter  a  stall.  The  LSSS  similarly  causes  the  aircraft  to  buffet 
at  airspeeds  approaching  stall.  The  LSSS-induced  buffeting  masks 
the  prestall  buffeting  and  gives  the  pilot  a  false  indication 
that  the  aircraft  is  about  to  enter  a  stall.  The  LSSS-induced 
buffeting  occurs  at  airspeeds  from  5  to  30  knots  above  the  actual 
stall  speed.  Few  incidents  have  been  reported  concerning  the 
effects  of  the  LSSS  system  on  the  OV-ID  flight  handling 
characteristics  because  the  system  is  optional  and  is  installed 
only  when  the  aircraft  is  perceived  to  operate  in  an  infrared 
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threat  environment.  We  concluded  that  a  potential  problem  does 
exist  relating  to  the  use  of  the  LSSS  system  on  the  OV-ID 
aircraft  because  pilots  are  not  trained  to  operate  LSSS-equipped 
aircraft.  Further,  we  believe  that  training  must  be  supplemented 
with  a  stall  warning  system  capable  of  indicating  when  the 
aircraft  is  at  the  stall  threshold.  The  absence  of  a  stall 
warning  system  could  create  a  potential  safety  of  flight  hazard 
by  causing  the  pilot  to  initiate  inappropriate  evasive  or 
corrective  action  based  on  the  pilot's  learned  response  to  the 
onset  of  buffeting.  We  are  making  these  recommendations  to  the 
Army  in  our  forthcoming  report  of  audit. 


Allegation  20 

While  running  an  upgraded  T-704  engine  at  high  torque,  problems 
were  experienced  with  the  engine's  fireseal,  which  prevents  an 
engine  compartment  fire  from  burning  the  wing. 

Results  of  Review  by  DoDIG 

The  upgraded  T-704  engine  was  one  of  the  improvements  planned  in 
the  upgrade  of  the  OV-ID  to  the  OV-IE.  The  OV-1  upgrade  program 
was  canceled  in  1990  because  of  budget  constraints,  and  the  OV¬ 
ID  fleet  will  be  retired  over  the  next  seven  years.  The  fireseal 
problem  was  discovered  during  the  course  of  a  prototype 
test.  The  purpose  of  the  prototype  test  was  to  expose  problems 
such  as  the  fireseal  during  the  development  stages  of  the  upgrade 
program.  The  fireseal  problem  was  properly  disclosed  by  the 
test,  and  was  recognized  as  an  action  item  to  be  corrected.  No 
further  action  was  taken  because  the  Army  canceled  the  OV-1 
upgrade  program. 


Allegation  21 

Anomalies  precluded  the  LSSS  system  from  being  considered  in  the 
prototyping  of  a  multimillion  dollar  upgrade  of  the  total  Mohawk 
aircraft. 


Results  of  Review  by  DoDIG 

The  OV-1  upgrade  program  was  canceled  by  the  Army  in  1990.  At 
the  time  of  the  audit  we  could  not  determine  if  LSSS  would  have 
been  included  in  the  upgrade  because  the  LSSS  system  was 
considered  to  be  an  optional  accessory  to  be  used  as  required. 


33 


APPENDIX  A:  DEFENSE  HOTLINE  COMPLETION  REPORT  (cont'd) 


Conclusions.  Based  on  the  results  of  our  inquiry  and  audit  of 
the  21  allegations  of  the  three  systems  mentioned  in  the 
complaints,  we  concluded  that  allegation  19  concerning  the 
adverse  flight  handling  characteristics  of  the  OV-ID  aircraft 
caused  by  the  LSSS  system  had  merit.  We  issued  a  Quick-Reaction 
Audit  Report  concerning  the  improper  approval  of  a  Value 
Engineering  Change  Proposal.  Additionally,  we  are  developing  a 
comprehensive  report  of  audit  that  will  address  the  LSSS  issue  as 
well  as  issues  disclosed  during  the  audit  relating  to  other 
aspects  of  the  three  systems.  The  issues  in  the  audit  report, 
excepting  the  LSSS  related  issue,  stem  from  potential  reportable 
conditions  found  during  audit  rather  than  the  allegations 
presented  to  the  hotline.  In  our  opinion,  the  inquiries  made  of 
the  allegations  during  previous  reviews  by  other  activities  were 
fairly  presented,  resulted  in  disclosure  of  all  relevant  facts, 
and  were  accurate  in  their  conclusions. 

Recommendations.  We  recommend  that  the  foregoing  issues  relating 
to  the  HMPPS,  LSSS,  and  AN/ALQ-144A  systems  be  closed  and  no 
further  work  relating  to  the  issues  presented  in  the  21  preceding 
allegations  be  initiated.  The  audit  findings  disclosed  as  a 
result  of  our  related  audit  of  these  three  systems  will  be 
presented  in  a  separate  report  of  audit,  and  will  be  resolved  in 
accordance  with  DoD  Directive  7650.3. 
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During  the  survey  phase  of  our  audit »  we  determined  that 
additional  audit  work  was  not  warranted  in  the  areas  of  contract 
procedures  and  system  design  for  the  AN/ALQ-144  Infrared 
Jammer.  A  discussion  of  these  areas  follows. 

Contract  Procedures.  We  reviewed  the  September  30, 
1989,  sole  source  award  to  Sanders  Associates,  Inc.,  for  the 
initial  AN/ALQ-144A  production  contract.  The  Army  Materiel 
Command  conducted  an  independent  review  of  the  planned 
acquisition  and  found  the  award  to  be  proper.  A  competing 
contractor  protested  the  award  to  the  General  Accounting 
Office.  The  General  Accounting  Office  denied  the  protest  stating 
that  the  Communications-Electronics  Command  did  not  act 
unreasonably  in  concluding  that  only  one  known  source  could  meet 
the  Government's  needs  within  the  required  time.  We  concluded 
that  the  acquisition  strategy  was  consistent  with  requirements, 
and  the  contract  award  was  proper. 

System  Design.  Changes  in  the  threat  caused 
development  of  the  prototype  AN/ALQ-144A  Infrared  Jammers,  and 
the  Army  had  received  six  prototype  models  of  the  AN/ALQ-144A 
from  the  existing  engineering  development  contract.  Further 
changes  in  the  threat  necessitated  additional  changes  to  the 
prototype  AN/ALQ-144A  Infrared  Jammers.  As  a  result,  the 
technical  data  package  was  incomplete  and  inadequate  for 
competition  of  the  initial  production  contract  for  the  AN/ALQ- 
144A  in  time  to  meet  the  Army's  delivery  requirements.  The  Army 
asserted  that  the  similarities  that  existed  between  the  AN/ALQ- 
144  and  the  AN/ALQ-144A  models  coupled  with  the  extensive  design 
experience  of  the  contractor  on  the  original  AN/ALQ-144  and  the 
extensive  reliability  and  operational  testing  completed  on  the 
prototype  jammers  were  adequate  basis  to  transition  into 
production  of  the  AN/ALQ-144A.  The  quantities  and  delivery 
requirements  specified  in  the  sole  source  contract  were 
consistent  with  Army  requirements.  We  concluded  that  design 
maturity  had  been  sufficiently  achieved  before  the  production 
decision  was  made,  and  that  adequate  testing  and  evaluation 
quality  assurance  procedures  existed  to  ensure  the  AN/ALQ-144A 
Infrared  Jammer  met  the  minimum  reliability  requirements. 
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We  did  not  identify  any  significant  reportable  conditions  in 
evaluating  the  audit  objectives  relating  to  reliability, 
availability,  and  maintainability  of  the  Hot  Metal  Plus  Plume 
Suppression  system  and  operational  testing  of  the  AN/ALQ-144A 
Infrared  Jammer.  In  these  areas,  additional  audit  work  did  not 
disclose  any  significant  reportable  problems.  A  discussion  of 
these  areas  follows. 

Hot  Metal  Plus  Plume  Suppression  System  reliability.  The 
suppressor  unit  has  experienced  reliability  problems  since  its 
unsuccessful  first  article  test  in  1979.  The  minimum  reliability 
requirement  was  300  hours  mean  time  between  failures,  but  the 
suppressor  experienced  thermal  stress  cracking  and  did  not  pass 
the  test.  The  Army  elected  to  accept  the  suppressor  as  it  was 
designed  and  to  execute  a  concurrent  product  improvement  contract 
to  increase  the  reliability  of  the  suppressor.  A  prototype 
suppressor  unit  was  fabricated  that  used  the  revisions 
recommended  in  the  product  improvement  contract,  and  the  Army 
claimed  the  prototype  suppressor  was  operated  for  an  estimated 
1,500  hours  without  a  relevant  failure.  We  were  unable  to 
substantiate  the  validity  of  the  1,500-hour  assertion.  The 
changes  to  improve  reliability  were  cut  into  production  in  1990, 
and  the  Army  was  optimistic  that  the  changes  would  improve  the 
reliability  beyond  the  minimum  acceptable  level  of  300  hours.  We 
concluded  that  the  Army  has  initiated  appropriate  action  to 
improve  reliability  beyond  the  minimum  requirements,  and  that  the 
simplification  of  the  suppressor  construction  resulting  from  the 
reliability  improvements  will  also  reduce  depot  level  suppressor 
maintenance. 

Hot  Metal  Plus  Plume  Suppression  System  availability.  The 
suppressor  unit  is  the  principal  component  of  the  Hot  Metal  Plus 
Plume  Suppression  system.  A  review  of  the  suppressor  demand 
history  and  the  projected  suppressor  requirements  disclosed  that 
the  quantity  of  projected  reparable  suppressors  and  the  quantity 
of  suppressors  due  in  from  an  existing  contract  were  adequate  to 
meet  the  projected  requirements.  Responsible  depot  personnel 
stated  that  the  depot  was  capable  of  expanding  the  repair 
program,  if  necessary,  to  meet  an  increase  in  requirements. 
Further,  proliferation  of  suppressor  units  produced  after 
implementation  of  the  reliability  improvements  will  cause 
increased  repair  actions  to  be  completed  at  intermediate  level 
maintenance  activities  and  a  corresponding  decrease  in  depot 
repair  actions.  We  concluded  that  availability  was  adequate. 
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AN/ALQ-144  Operational  testing.  Formal  operational  testing 
was  not  planned  for  the  AN/ALQ-144A  countermeasures  set  since  it 
was  a  modification  of  the  AN/ALQ-144  and  maintenance  procedures 
will  be  similar.  Our  review  indicated  tests  for  reliability  have 
been,  and  will  continue  to  be,  conducted  on  a  continuous  basis 
throughout  production.  For  example,  four  AN/ALQ-144A  Jammers  were 
subjected  to  over  3,442  cumulative  hours  of  reliability  testing 
without  a  relevant  failure  during  the  reliability  index 
determination  test  conducted  in  late  1986.  This  equated  to  a 
system  mean  time  between  failures  greater  than  or  equal  to 
1,490  hours  at  a  90-percent  confidence  level.  System 
requirements  are  for  an  upper  test  limit  meantime  between 
failures  of  300  hours.  In  addition,  an  AN/ALQ-144A  Jammer  was 
installed  and  flown  on  an  AH-IF  aircraft  for  242  flight  hours. 
Another  set  was  installed  and  flown  for  198  hours  on  a  UH-IH, 
4  hours  on  a  UH-60A,  and  7.9  hours  on  an  AH-064.  Neither  set 
experienced  any  relevant  failure.  The  AN/ALQ-144  passed  the 
first  article  test  in  August  1990.  We  concluded  that  testing  was 
adequate.  The  Army  completed  the  first  article  test  on  the 
AN/ALQ-144A  in  August  1990.  We  concluded  future  contractor 
reliability  testing  for  the  AN/ALQ-144A  will  adequately  satisfy 
testing  requirements. 


37 


This  page  was  left  out  of  original  document 


APPENDIX  C;  SDMHARY  OF  POTEMTIAL  MONETARY  AND  OTHER  BENEFITS 
RESULTING  PROM  AUDIT 


Recommendation 

Reference 


A.l.  and 

A.  2. 

B. l.  and 

B.2. 


C.l.  and 

C.2. 


Description  of  Benefit 

Program  Results  -  Increased 
survivability  of  aircraft. 

Economy  and  Efficiency  - 
Reduced  operation  and 
maintenance  costs  for 
the  AN/ALQ-144  Infrared 
Jammer . 

Program  Results  -  Increased 
survivability  of  aircraft. 


Amount  and/or 
Type  of  Benefit 

Nonmonetary. 


Undeterminable . 
Funds  put  to 
better  use. 


Nonmonetary. 
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APPENDIX  D:  ACTIVITIES  VISITED  OR  CONTACTED 


Office  of  the  Secretary  of  Defense 

Under  Secretary  of  Defense  for  Acquisition,  Washington,  DC 
Assistant  Secretary  of  Defense  (Program  Analysis  and  Evaluation), 
Washington,  DC 

Comptroller  of  the  Department  of  Defense,  Washington,  DC 
Department  of  the  Army 

Office  of  the  Assistant  Secretary  of  the  Army 

(Research,  Development  and  Acquisition),  Washington,  DC 
Army  Materiel  Command,  Alexandria,  VA 
Army  Aviation  Systems  Command,  St.  Louis,  MO 
Army  Communications-Electronics  Command,  Ft.  Monmouth,  NJ 
Army  Aviation  Center,  Port  Rucker,  AL 
Corpus  Christi  Army  Depot,  Corpus  Christi,  TX 
Army  Electronic  Proving  Ground,  Fort  Huachuca,  AZ 
224th  MI,  Fort  Hunter,  GA 
82nd  Airborne  Brigade,  Fort  Bragg,  NC 

160th  Special  Operations  Aviations  Regiment,  Fort  Campbell,  KY 
Department  of  the  Navy 

Naval  Air  Systems  Command,  Washington,  DC 
Naval  Air  Test  Center,  Patuxent  River,  MD 
Naval  Research  Laboratory,  Washington,  DC 

Marine  Aircraft  Groups  26  and  29,  Marine  Corps  Air  Station, 

New  River,  NC 

2nd  Marine  Aircraft  Wing,  Marine  Corps  Air  Station, 

Cherry  Point,  NC 

Department  of  the  Air  Force 

Deputy  Chief  of  Staff  for  Logistics  and  Engineering, 

Washington,  DC 

Secretary  of  the  Air  Force,  Directorate  of  Strategic  Programs, 
Washington,  DC 
Eglin  Air  Force  Base,  PL 

Defense  Agencies 

Defense  Contract  Management  Area  Operations,  Birmingham,  AL 
Defense  Contract  Administration  Office,  Birmingham,  AL. 

Contractor 


Hays  Targets,  Leeds,  AL 
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APPENDIX  E:  REPORT  DISTRIBUTION 


Office  of  the  Secretary  of  Defense 

Under  Secretary  of  Defense  for  Acquisition 
Assistant  Secretary  of  Defense  {Public  Affairs) 

Assistant  Secretary  of  Defense  (Program  Analysis  and  Evaluation) 
Comptroller  of  the  Department  of  Defense 

Department  of  the  Army 

Secretary  of  the  Army 

Assistant  Secretary  of  the  Army  (Financial  Management) 

Assistant  Secretary  of  the  Army  (Research,  Development  and 
Acquisition) 

Assistant  Secretary  of  the  Army  (Installations,  Logistics  and 
Environment) 

Deputy  Chief  of  Staff  for  Research,  Development  and  Acquisition 
Deputy  Chief  of  Staff  for  Logistics 
Commander,  D.S.  Army  Materiel  Command 

Commander,  Corpus  Christ!  Army  Depot,  Corpus  Christ!,  TX 
Department  of  the  Navy 
Secretary  of  the  Navy 

Assistant  Secretary  of  the  Navy  (Financial  Management) 

Assistant  Secretary  of  the  Navy  (Research,  Development  and 
Acquisition) 

Defense  Logistics  Agency 

Commander,  Defense  Contract  Management  Area  Operations 


When  the  report  is  produced  in  final  form,  it  will  be  distributed  to 
additional  interested  parties  in  the  Department  of  Defense,  as  well 
as  to  the  following  non-DoD  Federal  Organizations. 
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APPENDIX  E;  REPORT  DISTRIBDTIOH  (cont'd) 


Non-DoD  Activities 


Office  of  Management  and  Budget 

U.S.  General  Accounting  Office,  NSIAD  Technical  Information  Center 
Congressional  Committees: 

Senate  Subcommittee  on  Defense,  Committee  on  Appropriations 
Senate  Committee  on  Armed  Services 
Senate  Committee  on  Governmental  Affairs 

Senate  Ranking  Minority  Member,  Committee  on  Appropriations 
House  Committee  on  Appropriations 

House  Subcommittee  on  Defense,  Committee  on  Appropriations 
House  Ranking  Minority  Member,  Committee  on  Appropriations 
House  Committee  on  Armed  Services 
House  Committee  on  Government  Operations 
House  Subcommittee  on  Legislation  and  National  Security, 
Committee  on  Government  Operations 
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PART  IV  -  MANAGEMENT  COMMENTS 


Department  of  the  Army  Comments 
Department  of  the  Navy  Comments 


Management  Comments;  Department  of  the  Army 


DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  DEPUTY  CHIEF  OF  STAFF  FOR  OPERATIONS  AND  PUNS 
WASHINGTON,  DC  20310*0400 


DAMO-FDZ 

2  3  MAY 

MEMORANDUM 

DIRECTOR  *4>F-THF  ftRMY.  -  •A  7? 

cg^gmTLnif  nT?  muv  iTltnf-, pf  PTll nnn^ 

.  DDVBijerMCHT ,  junj  jttQuiflaTTew^ 

AY  1981 

FOR  INSPECTOR  GENERAL,  DEPARTMENT  OF  DEFENSE  (AUDITING)  ^ 

SUBJECT:  Draft  Report  on  the  Audit  of  Suppression  Systems  for  the 
AH*1  Helicopter  and  OV-1  Aircraft,  and  the  AN/AIXJ-144  Jammer  for 
Helicopters  (Project  No,  OAL-8004) —INFORMATION  MEMORANDUM 


1,  The  purpose  of  this  memorandum  is  to  respond  to  SAIG-PA 
memorandum  dated  9  April  1991,  subject  as  above  (Tab  A) ,  on  the 
Draft  Audit  Report,  20  March  1991  (TAB  E)  for  information  to 
formulate  an  Army  position  on  the  subject  referenced  above, 

2,  HQ  TRAbOC  and  HQ  AMC  were  tasked  to  provide  input  for 
developing  a  consolidated  Army  position  (TAB  F), 

3,  In  accordance  with  DODD  7650.3  the  following  is  the  Army 
position  for  the  Draft  Report: 

a.  Recommendation  A-‘2:  Nonconcur  with  proposed  finding  and 
recommendation  to  re-evaluate  the  need  for  missile  detection 
systems  and  automatic  chaff  and  flare  dispensers.  Analysis  of  the 
requirement  has  been  completed  and  the  Army  will  install  the 
missile  detector  only  on  the  EH-60,  CH-47D,  MH-60L,  MH-47E,  RC-12K 
aircraft.  Additional  justification  is  attached  at  Tab  B, 

b.  Recommendation  B:  Concur  with  recommendation;  completion 
of  the  action  was  accomplished  30  Sep  90.  Additional  comments,  to 
include  actions  taken  during  Operation  Desert  Shield  /Storm,  are 
addressed  at  Tab  C. 

c.  Recommendation  C-1:  Nonconcur  with  proposed 
recommendation  based  upon  the  time  required  to  obtain  funding  in 
conjunction  with  the  planned  retirement  of  the  OV/RD-ID  fleet  to 
be  completed  by  FY  97  (Tab  D) . 

Recommendation  C-2:  Concur  with  recommendation  as 
stated.  Issue  was  discussed  for  resolution  at  the  TRADOC  Fixed 
Wing/SEMA  Systems  Program  Review  (SPR)  held  8-10  Jan  91.  TM 
55-1510-213-10  has  already  been  updated  to  reflect  operational 
differences  covered  by  the  Louvered  Scarfed  Shroud  Suppression 
(LSSS) .  TRADOC  will  be  provided  with  one  system  by  AVSCOM  to 
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Management  Comments:  Department  of  the  Army  (contM) 


DAMO-PDZ 

SUBJECT:  Draft  Report  on  the  Audit  of  Suppression  Systems  for  the 
AH-1  Helicopter  and  OV^l  Aircraft,  and  the  AN/ALQ-144  Jammer  for 
Helicopters  (Project  No.  OAL-8004) —INFORMATION  MEMORANDUM 


familiarize  and  train  pilots  on  the  use  and  operation  of  the  LSSS 
system.  TRADOC  will  be  tasked  to  comply  with  the  recommendation 
to  train  aviators  beginning  FY92.  Additional  information  is 
attached  at  Tab  D. 


4.  ATCD-ATIR,  AMCIR,  SAFE-AV-AEC,  AMCPM-ES,  and  SARDES A  concur. 

5.  Point  of  contact  for  this  office  is  MAJ  Mallory,  DAMO-FDV,  DSN 
225-9636. 


Ends 


CF: 

DAMO-ZQ  (W/O  TABS  E  and  F) 
SAIG-PA  (w/o  TABS  E  and  F) 


Major  General,  GS 

Director  of  Requirements  (Combat) 


50  May  91  -  Approved  for 
forwarding 


MAJi  GS 
ADAS 


-2- 
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Management  Comments:  Department  of  the  Army  (cont’d) 


DEPARTMENT  OF  THE  ARMY 
OFFICE  OF  THE  INSPECTOR  GENERAL 
WASHINGTON.  DC  20310-1700 


SAIG-PA  (3E-2b) 


MEM1(ANDUM  FOR  EEPUIY  CHIEF  CF  STAFF  FOR  OREX^ATIGRS  AND  FLANS 

SUBJECT:  Draft  Report  on  the  AuJit  of  Suppression  Systans  for  the  AH-1 
Helicopter  ani  CV-1  Aircraft,  and  the  AN/ALD-144  Jamter  for  Helioopters 
(Project  No.  OAIi-8004) 


1.  SAIG-PA  menjorandiin,  3  April  1991,  subject  as  above,  is  rescinded. 

Enclosed  is  IG,  DOD  niamoranduni,  with  draft  report,  for  review  and  action. 

Mr.  Dale  Hanson,  SARD-SA,  and  mjor  Robert  Mallory#  UAMD,  nutually  agreed  to 
return  this  audit  report  to  CXCSC3PS  for  reply.  Army  Regulation  36-2  requires 
an  infonnation  memorandun  alerting  the  Secretary  of  the  Army  and  the  Chief  of 
Staff  if  the  report  contains  criticism  of  DA  policy,  procedures,  or 
practices,  which  nay  result  in  adverse  publicity.  If  required,  submit  the 
informtim  NUT  16  April  1991 . 

2.  If  you  require  input  £com  other  Am^  elements  to  formulate  an  Arnv 
position,  request  that  infonnaticn  fron  thbse  organizations  by  separate 
oorrespondence.  Send  the  oorzespondenoe  through  the  internal  review  offices 
of  other  staff  or  oemmand  elements,  where  applicable. 

3.  Request  that  you  forward  your  response  through  SARD  NC£P  13  May  1991 
to  IG,  DOD  (Auditing) .  Also,  forward  a  copy  of  that  re^xxise  to  SAIG-PA. 

4.  DQCD  7650.3  requires  that  your  oenments  indicate  either  agreement  or 
disagpceement  for  eadi  finding,  reoonmendatlon,  or  estimated  monetary  benefit. 
If  you  agree,  describe  the  oarrective  actions  taken  or  planned,  the  ocnpletion 
dates  for  actions  already  taken,  and  the  estimated  oompletion  dates  for  the 
planned  actions.  Agreement  vdth  monetary  benefits  may  necessitate  the 
recovery  of  resources;  if  so,  include  the  status  of  this  recovery  action  in 
the  DA  cxinnents.  If  you  disagree  with  any  of  the  findings,  reooomendatlons, 
or  estimated  mcnetary  benefits,  state  the  specific  rea9on(s)  for  disagreement 
and  provide  revised  estimates  of  monetary  or  other  anticipated  benefits.  You 
you  may  suggest  different  methods  for  acoonplishlng  needed  improvements. 


Management  Comments:  Department  of  the  Anny  (cont’d) 


Management  Comments:  Department  of  the  Array  (cont*d) 


COMMAND  COMMENTS 

DEPARTMENT  OP  DEFENSE  INSPECTOR  GENERAL  DRAPT  REPORT 
AUDIT  OP  THE  SUPPRESSION  SYSTEMS  FOR  THE 
AH-1  HELICOPTER  AND  OV-1  AIRCRAFT,  AND 
TEE  AN/ALQ-144  JAMMER  FOR  HELICOPTERS 
(Projoet  Ho.  0AL-'8004)  (AMC  No.  D9018) 

(AVSCOM  Project  No.  04-1289-357) 

Finding  and  Reconaendation  A— Threat  Compared  to  Syatem 
Raquiremeota 

Defcnaive  Infrared  countermeasures  systems  were  not  always 
effectively  employed  to  protect  combat  and  cootot  support 
helicopters.  This  occurred  because  the  Army  did  not  always 
install  missile  detection  systems,  and  the  Navy  and  Marine  Corps 
did  not  install  suppression  systems  or  upgrade  existing  Infrared 
Jammers.  As  a  result,  some  combat  and  combat  support 
helicopters  could  be  exposed  to  infrared  directed  threat  systems 
against  which  they  have  only  limited  effectiveness. 

Additional  Comments; 

Comments  are  provided  at  enclosure  1. 

Recommendation  A-2. 

We  recommend  that  the  Commander,  U.S.  Army  Training  and  Doctrine 
Command  (TRADOC),  reevaluate  the  need  for  missile  detection 
systems  with  automatic  chaff  and  flare  dispensers  to  release 
decoy  devices  and  alert  pilots  to  the  presence  of  an  imminent 
threat . 

Action  Taken t 

We  believe  that  TRADOC  should  nonconcur  with  the  recommendation 
because  of  the  very  clear  Army  requiremente  that  exist  for 
infrared  (IR)  protection  and  the  method  by  which  the  Army  has 
implemented  the  appropriate  IR  protection  suite.  It  Is  already 
very  obvious  to  the  Army  what  missile  detection  systems  are 
needed  and  What  platforms  they  are  needed  on.  This  Is  explained 
in  more  detail  in  the  additional  comments  at  enclosure  1. 
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Management  Comments:  Department  of  the  Army  (cont’d) 


Pagt  16  17  f  Mitsilo  Oatoction  SyttMis 

Tb»  ovwrall  dMcription  of  miofilt  dotoction  5y5t«\«  implies  that  they  are 
used  in  conjunction  with  both  chaff  and  flares  as  well  as  being  used  to  provide 
an  alert  to  the  pilot.  This  is  not  accurate.  The  Army  was  the  first  and  only 
sfrvlce  to  utilize  missile  detection  systems  on  helicopters  as  part  of  an 
Infrared  Countermeasures  Suite.  This’s  was  in  the  form  of  the  AN/ALQ-1S6<V}  1 
system  which  was  fielded  on  CH-47  helicopters  In  1982.  These  same  missire 
detectors,  developed  by  the  U.S.  Army,  were  used  on  VIP  aircraft  operated  by 
the  Navy  just  prior  to  fielding  to  U«S.  Army  units. 

The  Arey  has  found  from  extensive  testing  of  chaff  that  utilization  of  a 
missile  detector  to  dispense  chaff  is  not  effective.  In  order  for  chaff  to  be 
effective  against  radar  threat  systems  It  must  be  used  to  prevent  track  by  the 
threat  radar.  This  must  be  done  before  the  missile  is  launched  and  therefore 
cannot  be  influenced  by  a  missile  detector.  Additionally,  the  Army  has  found 
that  chaff  dispensing  must  be  accompanied  by  maneuver  based  on  Radar  ktarnlng 
indications  for  which  the  missile  warning  system  can  provide  no  useful 
information. 

7t  should  also  be  recognized  that  almost  all  IR  missile  firings  take  less 
than  6  seconds  from  launch  to  impact.  Because  of  this  extremely  short  time 
these  Is  essentially  no  benefit  to  warn  the  pilot  that  a  missile  has  been 
detected  in  flight.  The  mifsile  detector  must  be  set  to  automatically  cue  a 
flare  at  the  appropriate  time  before  impact  to  assure  that  the  threat  will  be 
decoyed.  If  the  time  of  dispensing  and  the  direction  of  flare  fire  are  not  set 
to  assure  success  without  requiring  maneuver  the  system  is  not  properly 
designed  and  will  not  achieve  maximum  effectiveness. 

Page  i7,  Army  Implementation 

This  paragraph  states  that  the  Army  did  not  install  missile  detectors  on 
combat  and  combat  support  helicopters.  This  is  not  an  accurate  statement.  As 
previously  discussed  the  U.S.  Army  was  the  first  and  only  service  to  install  a 
missile  detector  on  helicopters.  In  addition,  to  the  AN/ALD-IS^CV)!  which  was 
installed  on  CH-47  aircraft  beginning  in  1982,  the  AN/ALQ*-IS6<V)2  has  been 
installed  on  all  £H<-60  aircraft. 

The  Army's  decision  to  not  put  missile  detectors  on  other  helicopters  was 
based  on  a  combination  of  the  mission  perforated  by  those  helicopters  and  an 
analysis  of  the  threat  iniormmtionn  This  analysis  concluded,  as  these  findings 
also  conclude  on  page  18,  that  the  use  of  infrared  suppression  or  the 
combination  of  Infrared  suppression  and  the  AN/ALa*-144A  provide  an  effective 
countermeasure  to  all  known  threat  eystems.  Therefore  there  Is  no  requirement 
for  'iLtsile  detection  on  these  helicopters. 

The  Army  does  recognize  the  need  for  a  missile  detection  system  in  order  to 
counter  future  projected  threat  systems.  This  is  supported  by  development 
efforts  for  the  Advanced  Threat  Infrared  Countermeasures, 
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Management  Comments:  Department  of  the  Army  (cont’d) 


Paq*  18 I  Summary 

Contrary  to  ttatamints  made  in  this  aummaryt  the  Army  doe#  install  missile 
de.tection  systems  In  some  helicopters  today.  There  will  be  missile  detection 
systems  installed  on  MH-iOK  and  I1H-47S  helicopters  when  delivered  and  the  Army 
is  currently  embarking  an  a  development  program  to  develop  an  Infrared 
Cauntirmeasurea  Suite  for  countering  projected  IR  threats  which  will 
incorporate  a  missile  detector.  Additionally,  it  should  be  noted  that  the  Air 
PorcB  does  not  use  missile  detectors  on  Its  special  operations  helicopters  and 
it  has  not  purchased,  although  they  have  plans  to  purchase,  AN/ALQ-144A  jammers 
to  replace  their  AN/ALQ-144  jammers.  The  Marine  Corp  and  Navy  currently  have 
missile  detectors  Installed  only  on  United  numbers  CH-4A  and  SH-60 
helicopters. 

The  statement  made  in  this  paragraph  that  the  Army  did  use  countarnwasure 
systaffls  that  provided  an  adequate  level  of  protection,  seems  to  more  accurately 
reflect  the  real  situations  rather  than  the  conclusion  drawn  in  the  cover 
letter,  executive  summary  and  opening  statements  of  these  findings,  that  states 
that  defensive  infrared  countermeasures  were  not  always  rffectively  employed. 
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Management  Comments;  Department  of  the  Army  (contM) 


COMMAND  COMMENTS 

DEPARTMENT  OP  DEFENSE  INSPECTOR  GENERAL  DRAFT  REPORT 
AUDIT  OF  THE  SUPPRESSION  SYSTEMS  FOR  THE 
AH-1  HELICOPTER  AND  OV-1  AIRCRAFT,  AND 
THE  AN/ALQ-144  JAMMER  FOR  HELICOPTERS 
(Project  No.  OAL-8004)  (AMC  No.  09018) 

(AVSCOM  Project  No.  04-1289-357) 

Findloc  and  Beconunendation  B— Reliability  of  the  AN/ALQ-144 
Infrar^'Jamner 


The  AN/ALQ-144  Infrared  Jamner  experienced  preaatura  bearing 
failures.  The  bearing  failures  were  caused  by  extended  periods 
of  disuse  and  the  unit  personnel's  failure  to  adhere  to 
reconmended  operation  amd  saintenance  procedures.  As  a  result, 
the  AN/ALQ-144  Infrared  Jaaner's  reliability  was  severely 
degraded,  which  reduced  the  probability  of  nission  auccess  and 
increased  aircraft  vulnerability  to  infrared  seeking  threats. 

Additional  Comments; 

None. 

Recommendation  B» 

He  recommend  that  the  U.  S.  Army  Deputy  Chief  of  Staff  for 
Operations  and  Plana  (OCSOPS);  and  Commander,  U.  8.  Air  Force 
Logistics  Command,  issue  supplemental  guidance  to  ensure: 

1.  Operation  and  maintenance  of  AN/AI,Q-144  Infrared  Jammers 
according  to  the  operation  and  maintenance  procedures  specified 
in  TM  11-5865-200-12  or  NAVAIR  X6-35ALQ144-1. 

2.  Proper  installation  of  the  protective  covers  on  the 
Infrared  Jammers  that  are  mounted  on  aircraft  when  the  aircraft 
are  not  being  operated. 

Action  Taken t 

We  believe  that  OCSOPS  should  concur  with  these  recommendations. 
Implementation  of  the  recommended  actions  was  completed  on 
30  Sep  90  via  a  U.S.  Army  Communications  and  Electronics  Command 
(CBCOM)  Supply  and  Maintenance  Bulletin  (Volume  16,  No.  3,  dated 
30  Sep  90)  issued  to  the  field  (enclosure  1).  In  addition  to 
this  corrective  action  there  have  been  numerous  advisory 
messages/discussions  with  aviation  field  units  regarding  proper 
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Management  Comments:  Department  of  the  Army  (cont’d) 


operation,  maintenance,  storage  and  shipping  instructions  for 
the  AI»Q-144A..  Xn  addition,  during  Operation  Desert  Shield  and 
Desert  storm;  weekly  Aviation  Corps  level  meetings  were 
conducted  with  representatives  from  all  aviation  units  present. 

»  It  was  emphasized  many  times  during  these  meetings  that  the 
ALQ-144  IR  Jammer  had  to  be  utilized,  maintained,  and  covered  in 
accordance  with  published  technical  manual s/maintenance  manual 
procedures • 
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Management  Comments:  Department  of  the  Army  (cont’d) 
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Management  Comments:  Department  of  the  Army  (cont’d) 


'  04^10.^1991  iisSS  CSCCM  Cer.t»r  for  6Uv«SI« 


201  544  3SZ5  ^  03 


A  SAAH  H^rcr  Ift  th*  iWfiL  *1*^1  eft  «Ald  All  flRF^lNOCR 

uftAArvic»AOl#«  Ahould  40  to  TO#Y  •Iifton  tn  #12  octUAlity  fth#y  should  90 

to  ;AA0*  EAAD  tftd  TODY  aro  oftiy  About  «tl««  #p*rt  *0  It k#  l  said  only  4 

sMAll  orror*  ’  ^  drn  taking  action  rn  eori^^rt  cna  o#;«t  ARIU*  but  until  th# 
fi#M  on#  com##  nut*  ftl##4#  r#<lr#in  tram  ai»£riND€R  uns#rv\c#abl •#  to 

TO8V,  SACRAI^'^TO  ARMY  DtPOT  x%  th#  ^JJ4C»  th#y  should  90. 

PCC  Jan#  5n#<tdah  bSAi  #f7-ao/":.  4«*‘?r; 

ANyTPX-4e  V1-V8 

^  Tn  ord#r  to  l##p  tWi  4r&m  foaling  bad  about  having  Jan#  tak#  th# 
PlftEPtMOCb  awav  ffo#  th#fft«  Urnml  d#cid#d  to  l#t  tft#m  tak#  car#  of  th# 

Hotor-Tacno##t#r *  MSN  P**^t  of  tft#  AN/rP*--##  vi-v#.  Pi#a4# 

##na  all  •jns#rv*ft#abl»#  to  TOP*  AEaH  as  M#al  n#«ds  th««  to  fill 

roquiai  tions.: 

I 

PQC  N»«i  0  RmvM  OSN  ^2-4075 

AN/PPX-3.AN/08X-1 

TOBY'#  gmttinQ  #  lot  of  print  todav*  Th#y  ar#  doing  a  nie#  iob  on  th# 
AN/PPX«2  (AABi  IntorrogatoT#  an#  th#  AN/QSX-t  <Ai  Programaor#  so  w#'d  rsally 
Ilk#  It  if  you'd-  ship  any  uns#rvie«aDla«  you  Aignt  hav#  to  TOBY  roal  quick 

Uk#4 

Aftar  YOU:  turn  in  your  unft#rvte#abl##  to  TOBY*  you  ar#  going  to  mor#  than 
liksly  r#Quisltioh  a  r#plac###nt4  Mh«n  ycMj  do*  oak#  sur#  you  u««  TYPE 
RfiOUlPEMENT  C90E  Th#  TPC  Of  ^24**  iftdicatos  CO  Ellis  and  th#  r#«t  of 

our  foil:  thatltht#  is  a  r#0l#ni «n##nt  d#«»and  and  a#  suen»  you  hav#  first 
priority  for  t#l#aa#  of  •qutgm#nt^  providing  w#  nav#  stock  on  hand*  Of 
cours#,  if  you  don't  u«#  Typ#  ft#quir«m#nt  Cod#  26  Itk#  14# W#  b##n  t tiling  you 
lo  th###  «*ny'y#arst  it'#  liabi#  to  tai*#  #any  y#sr#  b#for#  you  g#t  anything* 

POC  Elli#  Mo#4lV  WW 


AM/ALQ-144<V) 


HELP,  Oh#  Aor#  tiA#.  Th#  Circuit  Card  A«s#Ably*  NSW  5065w:ii-oii7-3i4a, 
us«d  on  th#  Aif/AL0-*>i44iV>  Infrartd  Count  at  A#asur#s  S#t,  1#  tn  a  critical 
baekord#r  status*  2il:«  lot#  and  lot#  of  th#««  bscaus#  th#  raturns  of 
unsar vic#abl##  ha#  bttfth  Crawly  low.  A#  w#  hav#  point##  out  a  thousand 
tiAAA,  whan  w#  dopand  pi  r#turn  of  uns*rvir#abl«s  to  aupply  your  damano#, 

w#  g#e  big  b aci  .ar oar  liit<s  wh#n  you  don  t  turn  than  in.  Sand  your 
un##rvi*r#abl# ’n:A's  to  Tnt.n^nna  AO*  roOAACt  lf?5ClW,  H/F  Condition  Coo#  “F”. 

POC  Wi  n  ;  iA  Spol  l#n  D6N  lS#0 

IMPROVED  HAWK 

TOBY  fsallT  it  ItttinA  papular  rtcantly.  Lon'#  b«#n  oomplaioia|  that 
you  bavanH  bath  ratuy#iA|  your  uhaarvioaablaa  that  ah#  ii##d#  tor  tba 
Snprovod  Hawk  Trogrsn.  laodlat#  to  aay.  th#*#  not  tbo  only  on#  Uaviiii  tho 
laaw  kind  of  prohia#.  Boot  around  in  tha  bin#  or  wfaatovtf  and  start  ##adiii| 
la  th#  lollotiiaB  itao#  to  TOBY: 

SBBB*O0«ia9«Uf4  Iac#ivar*tpan#Mi ttar  Croup.  OIl-BS/Trx*40 (V) 
BaBb-00>l0e-26tT  AntoJina.  Badona.  A8-21BTa/TTX*40< V) 

8A0S*oe-3«o>5Si«  tynelie*Ais*F.  ei.cteic*»  SM-430/WX*4a(V) 

9#0b«00“H 1-304^  Control.  Antoana  C-aT3d/Tyx-4d(V) 

.  ■  I 

fOG  Ucri  StMi4A  BW  9M'4073/4 
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Management  Comments;  Department  of  the  Army  (cont’d) 


04/ 1991  12*95 


201  544  3ES  P.a4 

.  .«•  w  •  j 


III  tlii4  on*  wt  lUttl  I  An®  P4iit  About  both  your  pooJciai  ppoeffduroA 

wolf  ««  a  tow  MAinibnanco  typo  pointo  ot  ifitortii,  oo  pay  oUiO  ottoiktlon 
bAOouoo  it«  your  «ioaoy  and  your  okino. 

Mioii  ytiu  havo  o  TroAtaittor  Aooowbly  .T*UaO(?)  l/ALQ-lt4t  VSU 
1609*01  *034*9 Ut»  that  noada  to  ba  ahippod  to  Tobyhanna  (TOAO)  for  repairs, 
plaaaa  bo  o^o  food  aa  to  ohip  tt  in  ito  Carry  Can  lahowfi  in  TMll*9a6S«300* i2 . 
patoo  4*0  aaid  4*0i  not  in  a  oardboarO  bon.  VhoA  you  uno  a  cardboard  box  tho 
TraAfaittaiH  au/fara  a  lot  aoro  additional  daaafo  with  tha  roaultant  delay  in 
dottiAf  it  tlxad.  foby  alto  hat  to  buy  a  now  Carry  Can  to  ship  it  book  in 
add  tbit  ini  turn  introatat  tha  oott  al  tha  ropair  prograja. 

Vow  to  phi  ft  laart  a  11  tilt.  Whan  tha  frantWittor  it  inttallod  in  a 
parkod  aire^att,  it  thould  bo  covorod  with  itt  proiootivo  eovor,  VSV 
naeo^oi-ioowinoo,  at  llluatratod  in  9M1 1-9009*000*  10,  pagan  3*11  and  3*19. 
Thin  will  ppovant  dtint»  grit,  nandi  and  anvironaontal  dobrlt  from  ontoring 
tbo  Tranowittor  through  tht  top  air  vant  bolot«  eauning  prowatura  / 
oatantropbio  baarint'  failuran.  Alto,  do  not  wanb  tha  aircraft  without  having 
tbo  Tranowittor  oovarod  or  rowoving  tho  Trantwittar.  ffanhlng  dotorgont  it 
oAtoring  tbo  Trantwi.ttar  and  cautlnd  oxtontivo  corrotion  daaagt  to  tho 
intornal  co^onontti  oopootally  tho  gold  platod  wodulatort. 

To  oMtobd  boartny  lifo  aad  avoid  prtnatura  btarlng  failuran  bacauoo  tbo 
AV/AtC'*144  io  not  boing  turnod  *on*  by  tho  oporatoro  during  flights  tho 
aif/aL0*t44  ghould  bo  turnod  on  and  running  during  aircraft  Ora*rught. 

PCC  »i  1 1  law  i  Spoil  an  PSU  003*1900 

;  GREMLINS  AGAIN  (TOOL  KITS) 


Tbit  i«  ^  frlondiy  rowindar  that  it  io  your  rocponnibility  to  naintain 
your  tool  littn  throudb  roplacawant  and/or  raquiiition  of  brokon  tools  on  a 
oowponant^byrcaiiponatt  basin.  In  tha  ovont  tha  tool  kit  should  for  soao 
roaoon  ^ooma  axcont,  all  cowponantn  of  tha  tool  kit  aunt  bo^  ro turnod  to  tho 
applloablo  dppot*  Dopotn  havo  boon  roporting  that  wany  kits  aro  botag 
roturnad  with  a  btgb  poreontago  of  winning  eowponontn.  Orawiinn  ear  account 
for  a  Qouploi  kinslng  tools  but  sowathing  is  wrong  sowowhara  whan  you  got  ovor 
a  10  •  30  V  loss. 

POC  Poborab  jtrland  hW  003-4109 


JULlf'a  JEWELS  (08-2ei/28S) 


t  4e4p«eAt*  Ipr  •  ttSl*.  «lt*t  ethar  •xe\ui«  vmi  1  ua*.  Tha  09-388. 
Oaailtaaaopa]  BfV  M3B-«l’9Ta*8eS4.  bXV  N33180,  mill  aupplaMant  «vu>eant 
aaaata  Pt  thp  09*391  •avtaa  pt  eaollleaeapaa.  tha  09-391  ta  na  lanfae 
■aaufaeturaO'by  Taktaantx.  kaimvar.  tha  09-381  will  not  ba  puF|a4  (res  tba 
fial4.  tabtaantx  will  peovt4a  auppaei  far  tba  ttam  until  1988.  Tba  09-388 
will  fill  eurraat  baafceF4ar  abartaoaa.  tia  axpaat  ta  atari  tillinl  09-361 
baekorOara  l4  IQrrftl. 

»CC  Julia  Ana  taluMba  099  903-«lt3 
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Management  Comments:  Department  of  the  Army  (cont’d) 


COMMAND  COMMENTS 

DEPARTMENT  OP  DEFENSE  INSPECTOR  6ENEBAI,  DRAFT  REPORT 
AUDIT  OF  THE  SUPPRESSION  SYSTEMS  FOR  THE 
AH-1  HELICOPTER  AND  OV-1  AIRCRAFT,  AMD 
'TEE  AN/ALO'IAA  JAMMER  FOR  HELICOPTERS 
(Project  No.  OAL-8004)  (AMC  HO.  D9018) 

(AVSCOM  Project  No.  04-1289-357) 


Finding  and  Recoamendationa  c— Operational  Effectjyenese. 


Army  military  intelligence  unit  commanders  did  not  install  the 
Louvered  Scarfed  Shroud  Suppression  system  on  OV-l  Hohawk 
aircraft.  Concerns  stemming  from  suppression  system  induced 
buffeting,  or  aircraft  vibration,  at  or  near  stall  spssds 
coupled  with  the  lack  of  stall  warning- instrumentation  and 
incomplete  flight  manual  documentation  caused  unit  commanders  to 
refrain  from  inetalling  the  suppression  system.  Further,  pilots 
were  not  trained  in  flying  the  OV-1  configured  with  the  Louvered 
Scarfed  Shroud  Suppression  system.  As  a  result,  the  aircraft 
were  vulnerable  to  infrared  eeeking  threats. 

Additional  Comments. 

Reference  page  28,  paragraph  titled:  "Suppression  System 
Problems."  The  following  corrections  and  clarifications  should 
be  made. 

-The  date  of  the  review  was  14  Sep  89  instead  of 
21  Sep  89. 

-Participants  in  the  review  included  representatives  from 
the  following  organisations: 

Directorate  for  Engineering 

Directorate  for  Maintenance 

Special  Electronics  Mission  Aircraft  Project 
Management  office 

Aircraft  Survivability  Equipment  Project 
Management  office 

Safety  Office 

-The  conclusion  that  the  buffeting  characteristic  from  the 
Louvered  Scarfed  Shroud  Suppression  system  did  not  pose  a  flight 
safety  concern  was  cavaated  by  the  participants  with  a  proposal 
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Management  Comments;  Department  of  the  Army  (confd) 


for  unit  training.  Th«  participant*  suggestad  that  the  Aviation 
Snginearing  Flight  Activity  provide  training  on  th*  induced 
pre  •tall  buffeting  condition  to  unit*  receiving  OV-1  aircraft. 

*  Recommendation  €•»!.  ^ 

We  recommend  that  the  Aeeistant  Secretary  of  the 
Amy  (Research#  Development  and  Acquisition)  (ASA  (RDA))  restore 
funding  to  the  OV-1  Mohawk  program  to  reinstate  the  acquisition 
of  a  stall  warning  system. 

Action  Taken > 

we  believe  that  ASA  (RDA)  should  nonconcur  with 
Recommendation  1.  We  do  not  believe  that  restoration  of 
’•i reraft  Procurement  Appropriation  (APA)  and  Operation  and 
'.intenance,  Army  (OMSA)  funding  for  the  stall  warning  system  by 
DA#  with  the  concurrence  of  HQ  TRADOC,  could  take  place  until 
the  FV  93  or  FF  94  Program  Objective  Memorandum  cycle.  It  would 
taka  another  12  to  14  months  before  retrofit  kits  would  start  to 
be  delivered,  and  it  would  take  at  least  3  to  S  months  to 
complete  the  retrofit.  W«  do  not  think  this  would  be  cost 
effective,  since  the  OV/RV-ID  fleet  will  be  completing 
retirement  by  FF  97. 

Recommendation  C»2. 

We  recommend  that  the  Commander,  0.  S.  Army  Training  and 
Doctrine  Command t 

a.  Update  OV-1  flight  manuals  to  reflect  operational 
differences  covered  by  the  Louvered  Scarfed  Shroud  Suppression 
systsn. 

b.  Revise  the  OV-1  flight  training  program  to  include  use 
of  the  Louvered  Scarfed  Shroud  Suppression  systsm  on  school 
aircraft . 

Action  Taken t 

We  believe  that  TRADOC  should  nonconcur  with  the  first  part  of 
Recommendation  2.  Operational  information  contained  in 
TM  55-1510-213-10  Operators  Manual  concerning  the  LSSS  has  net 
with  the  approval  of  AVSCOM  engineering  from  an  airworthiness 
standpoint.  To  expound  further  on  this  issue,  to  provide 
additional  data  on  the  suppressed  mode  of  operation  over  the 
complete  flight  regime  will  require  additional  performance 
flight  testing  at  an  estimated  cost  of  $1  million  and  a  6-month 
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Management  Comments:  Department  of  the  Army  (cont’d) 


.i..  £»-  to  c^Lt..  -itn  uoe 

schedule  for  ^.Ixe  OV/RV-ID  aircraft. 
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Management  Comments:  Department  of  the  Army  (cont’d) 


UTILITY  HELICOPTERS  PTO  STL  MO  001 

TM5Srt610'213>10 


SECTION  III.  ENGINES  AND  RELATED  SYSTEMS 


{|1,  enoInM. 

1  Ttui  airoraft  it  poworad  by  two  Tsa— 
or  T63'-L-701A  gu  turbint  anginM 
Ll  2-22),  turning  thrat^bladtd  hydromwlc 
Mara-  (Httinction  ia  mada  batwaan  iaft 
tuht  inatallatlona.  Rafar  to  Chaptar  8  for  t 
Cptiod  of  tha  oparatlng  Hmitatlona- 

NOTE 

'  fcr  tha  purposa  of  this  manuai  no 
■  aiatlnctfan  ia  mada  batwaan  tho 
jg3~L^70t  and  TW-t-TOM 

tagiaaa 

o  Th«  major  tyatamt  of  tha  angina  ara:  tha 
Lt  eooiing  and  praaaurization  ayatam,  induct 
aivatam,  angina  Inlat  anti-icing/dalcing  ayat 
I  mflina  fua)  control  ayaiom,  oil  aupply  ayal 
It  ignition  ayatam,  and  atartlng  ayatam. 


»12.  Engina  Cooling  and  Rraaaurlaation 

Nam. 


{ngina  eooiing  and  praaaurization  it  providadi 
laempraitad  air  davalopad  by  tha  eompraaaor' 
to.  The  angina  cooling  ayatam  providat  oool* 
lor  Inttmal  angina  componanta. 

l  '  • 

InductlOfi  $yitwn. 


^  induction  tyitom  oonoltia  of  tho  voriobto 
Ik  gukfc  vino  tyttom*  tho  ImoritaQO  airblood 
pon.  ind  thi  infrared  touvored  ocoHod  ihroud 
ppfaiwf  (IKL^S)  lyitom. 


VW/iO/i  hht  Oufdw  Wwo  Syitm  Vorioblo 
vinoi  ohonoo  angle  of  incldonoo  bo* 
tlf  ind  firet  eomprOMor  rotor  blodoi 
l^ttin  airflow  roquiromonu  of  tho  com- 
wof  mtmbiy.  From  0  to  80  percent 
m  JISl  ^  •  doted  position. 

to  open  et  80  percent  N1 
wn  it  06  percent  N1 
condittent.  At  any  steady 
Km  2!**  *>^tween  80  eno'OB  percent  at 
^  guide  venae 

•®onMantpodtk>n. 


A  int9r$t6g0  A/r8/e»d  ^ysrem.  To  faoKItiti 
compressor  rotor  eccsteration.  m  intMUbe 
bleed  systim  ie  provided  After  the  Mi^jiUOSMei. 
axlei  oompressiona  a  series  of  vent  holes  in  the 
compressor  housing  allows  air  to  bleed  from  the 
compressor  section*  enabling  the  compressor  ro* 
mr  to  attein  saiected  RPM  fastar. 

c.  iauve/ed  Scmf^d  Shfoud  SypprMor  UB 
SuggntMOr)  SytHnu  The  IR  suppresaor  system 
is  a  pissiva  device  instaltiiT  in  the  nacelle  of 
each  engine,  tte  purpoat  ia  to  decrease  aircraft 
vulnersbllltY  to  beat*seeking  lirbome  mlssites  by 
reducing  turbine  engine  exhaust  infrared  redia* 
lion.  Tha  IR  suppressor  interfices  with  the  en¬ 
gine  firewall  plenum*  nacelle,  and  wing-mounted 
brackets.  During  engine  operetion.  exhaust  gases 
ere  UMuiwiI  with  embi«nt  air  bafora  dieeharga  to 
the  atmosphere*  thus  lowering  emitted  infrared 
radiation.  The  system  ia  instilled  in  the  form  of 
•  kit  that  can  be  removed,  thus  allowing  conver¬ 
sion  of  the  elrcreft  back  to  an  un^ppreasad 
conflguretion.  it  conaiats  of  three  major  esaem*  ‘ 
biles;  s  rim  air  Inlet  a  louvared  plug  aaaembly. 
and  a  louverad  scarfed  ahroud.  These  items  re¬ 
place  the  conventional  engine  shroud  assembly, 
nacelle  frames*  end  exterior  skins.  The  ram  air 
inlet  directa  cooling  air  into  the  exhaust  gas  flow 
path,  inlet  air  le  eimuttanaously  routed  to  the 
Inner  aupprtssor  plug  where  It  it  also  directtd 
into  the  gee  flow  path  via  aft  facing  louvers.  The 
mixture  of  embient  air  end  cooled  exhaust  gasea 
ie  then  routed  overboard  at  the  shroud  exit  The 
•yetem  ooneiste  of  no  moving  parte  and  requires 
no  operation  by  tha  pilot 

2-14.  Engine  Inlet  Antl-lolne/DeleIng  $ya* 

tem. 


The  engine  Inlet  enti-lclng/deiclng  eyetem 
prevents  lee  fbrmatlon  In  the  engine  Inlet  tree 
by  routing  pressurized  hot  air  from  the  engine 
air  diffuser  housing  to  the  Inist  housing.  The 
flow  of  air  ie  controlied  by  the  normally  doled 
hot-air  solenoid  valve.  When  anti-idng  dr  la  re¬ 
quired*  the  valve  is  dsenergized  to  0P8« 
by  manuelly  activating  tha  ENGINE  DE-ICING 
•wKoh  on  tho  WEATHER  CONTROL  panel  (fig¬ 
ure  2-231  In  the  cockpit  In  event  of  electrical 
power  failure*  the  fdl-aafb*  spring-loedtd  valve 
retuma  to  the  open  poaltion  to  provide  continu- 
out  enti*ldng  air. 
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Management  Comments:  Department  of  the  Army  (cont’d) 


Management  Comments:  Department  of  the  Army  (cont’d) 
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Management  Comments:  Department  of  the  Navy 


THE  ASSISTANT  SECRETARY  OF  THE  NAVY 

(Research,  Development  and  Acquisition) 
WASHINGTON,  D.C  20350-1000 

II1IW241991 


MEMORANDUM  FOR  THE  DEPARTMENT  OF  DEFENSE  ASSISTANT  INSPECTOR 

GENERAL  FOR  AUDITING 

Subj;  DRAFT  REPORT  ON  THE  AUDIT  OF  SUPPRESSION  SYSTEMS  FOR  THE 
AH-IG  HELICOPTER,  AND  THE  AM/ALQ-144  JAMMER  FOR 
HELICOPTERS  (PROJECT  NO.  OAL-8004) 

Ref:  (a)  DODIG  memo  of  20  Mar  91 

End:  (1)  DON  Response  to  Draft  Audit  Report  No.  0AL-8004 

In  response  to  reference  (a).  Department  of  the  Navy  comments 
are  provided  in  enclosure  (1).  The  Navy  has  taken,  or  is  planning 
to  take,  specific  actions  to  ensure  adequate  management  controls  of 
similar  systems  in  the  future. 


erald  A.  Cann 


Copy  to: 
NAVINSGEN 
NAVCOMPT  (NCB-53) 
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Management  Comments:  Department  of  the  Navy  (cont^d) 


Department  of  the  Navy  Response 
to 

DODIG  Draft  Report  of  March  20,  1991 

Suppression  Systems  for  the  AH-1  Helicopter,  and  the  AN/ALQ-144 
Jammer  for  Helicopters  Project  No.  OAL-8004 

Finding  A; 

The  Navy  and  Narine  Corps  did  not  install  suppression  systems  or 
upgrade  existing  Infrared  Jammers. 

Recommendation  A-1; 


We  recommend  that  the  U.S.  Navy  Assistant  Chief  of  Naval 
Operations  (Air  Warfare)  install  infrared  suppression  systems  on 
combat  and  combat  support  helicopters  to  reduce  the  infrared 
signature  and  to  increase  the  effectiveness  of  other 
countermeasures  systems. 

DON  Position! 


Concur  with  exceptions.  Within  real  world  budgetary  constraints, 
the  recommendation  to  install  infrared  suppressors  on  USMC/USN 
combat  helicopters  is  valid  and  will  be  pursued.  However,  the 
requirement  for  suppressors  (increased  weight  and  reduced  engine 
power)  on  USN  combat  support  aircraft  who  face  a  greatly  reduced 
threat  is  not  justifiable.  In  this  case,  the  defensive 
electronic  countermeasure  equipment  already  employed  is  adequate. 

Recommendation  A-2; 


we  recommend  that  the  U.S.  Navy  Assistant  Chief  of  Naval 
Operations  (Air  warfare)  upgrade  the  an/ALQ-144  infrared  Jammers 
with  the  AN/ALQ*144A  Infrared  Countermeasures  Set  to  provide 
adequate  protection  from  the  current  infrared  seeking  threat. 

DON  Position: 


Concur.  The  Navy  is  presently  reviewing  all  programs  in  this 
area  for  applicability  on  Navy  and  Narine  aircraft. 

rinding  B; 

Unit  personnel  failed  to  adhere  to  recommended  operation  and 
maintenance  procedures  resulting  in  bearing  failures  caused  by 
extended  periods  of  system  disuse  and  corrosion  by  not  properly 
covering  infrared  jammers  mounted  on  aircraft. 


Enclosure  (1) 
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Management  Comments:  Department  of  the  Navy  (confd) 


Recommendation  B-1; 


We  recommend  that  the  U«S*  Navy  Assistant  Chief  of  Naval 
Operations  (Air  Warfare)  issue  supplemental  guidance  to  ensure 
operation  and  maintenance  of  the  AN/ALQ-144  infrared  Jammers 
according  to  the  operation  and  maintenance  procedures  specified 
in  NAVAIR16-35ALQ144-1. 

DON  Positiont 


Nonconcur,  Current  directives  in  use  adequately  cover  proper 
operation  and  maintenance  of  equipment.  Fleet  users  utilize 
proper  procedures  to  the  greatest  extent  practicable  and  in 
accordance  with  published  directives.  Bearings  on  this 
system  are  historically  replaced  at  200  hours  -  excessive  running 
of  the  system  further  accelerates  replacement. 

Recommendation  B-2: 

We  recommend  that  the  U.S.  Navy  Assistant  Chief  of  Naval 
Operations  (Air  Warfare)  issue  supplemental  guidance  to  ensure 
proper  installation  of  the  protective  covers  on  the  Infrared 
Jammers  that  are  mounted  on  aircraft  when  the  aircraft  are  not 
being  operated. 

DON  Position; 


Nonconcur.  Current  directives  in  use  adequately  cover  proper 
installation  of  protective  covers  on  the  ALQ-144, 
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